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PREFACE. 



IT if foarteen yean since the fint Edition of the Scholar'f Arithmetie 
ms offered to the Public. It has now gone through nine editions^ and 

♦ 

more than Forty Thotuand copies have been circulated. In those places 
where it has been introduced, it never has, to the best of our knowledge, 
Jbeen superseded by any other work which has come in competition with it 
A knowledge of these £icts is, perhaps, one of the best recommendations 
which can be desired of the work. 

It has now undergone a careful revisal. Some of the rules hare been 
thought to be deficient in examples ; in this revised edition, more than six- 
ty new examples hare been added under the different rules. Some have 
expressed a desire that answers might be given to the <' Miscellanecut 
Questions" at the end of the book ; these have been ad^ed accordingly, 
and the number of these questions increased. But what more particularly 
claims attention in this revised edition, is the introduction of the rule of 
Elxcha^ge, where the pupil is made acquainted with the different curren- 
cies of the several states, (that of S. Carolina and Georgia, only excepted,) 
and how to change these currencies from one to another ; also, to Federal 
Money, and Federal Money to these several currencies. This has been 
done more particularly with a view to the accommodation of the State of 
New- York, and other more southern states, where this work has already 
acquired a very considerable circulation. Answers are given to many of 
the questions in different currencies, so that the pupil in'N. England^ 
N. York, &c. will find an answer to the question, each in .the currency of 
his own particular state. < 

These comprehend the only additions in the present new edition. 

We have now the testimony of many respectable Teachers to believe, 
that this work, where it has been introduced mto Schools, has \iroved %. 
very kind assistant towards a more sp^ed^ uiA Vki<cstt^^\^ vos^^^^^t^ss^ ^ 
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10, INTRODUCTION; 

.The first six figures from the right hand are called the unit period, the 
next six the million periody after which the trillion, quadrillion, qtnntillion 
periods, &c. follow in their order. 

. Thus by the use often figures may be reckoned every thing which can 
be numbered ; things, the multitude of which far exceeds the comprehend 
Bibn of man. 

" It may not be amiss to illustrate by a few examples the extent of num- 
** hers, which are frequently named without being attended to. If a per- 
*V son employed in telling money, reckon an hundred pieces in a minute, 
*«c aild continue at work ten hours each day, he will take seventeen days 
<< to reckon a million ; a thousand men would take 45 years to reckon a bil- 
** Uon. If we suppose the whole earth to be a^ well peopled as Britain, 
" and to' have been so from the creation, and that the whole Tace of mankind 
*' had constantly spent their time in tilling from a heap consisting of a 
'* quadrillion 6f pieces, they would hardly have yet reckoned a thousandth 
** part of that quantity." 

After having been able to read correctly to his instructor, all the num- 
bers in the foregoing Table, the leaoner may proceed to write the follow- 
ing numbers out in figures. 

Two hundred and sixty-three. 

Five tiiousand one hundred and sixty. ' 

One hundred thousand, six hundred and four 

Five. miUion, eighteen thousand, sevea hundred k six. 

Two million, six hundred and fifty thousand, one 
hundred and thirt^-Bevcsu. 

Seven hundred and mnety-four million, one hun- 
dred and forty-nine thousand, five hundred 
and twenty. 

Three thousand, nine hundred and forty million 
four hundred and two thousand, eight hundred 
and four. 

Five hundred thirty six thousand, two hundred and 
seventy two million, one hundred and three 
thousand and six. 

Four billion, six hundred thousand million, seven 
hundred thousand, two hundred and ninety- 
two. 



Explanation of the Characters made use of in this Work. 

The sign of equality ; as 100 cts=l Dol. signifies that 100 cenU 
are equal to 1 dollar. 

Saint George's Cross, the sign of addition ; as 24-4=6, that is, ^ 
added to 4 are equal to 6. 

The sign of subtractaon ; as 6 — 2=4 ; that is, 2 taken from 6 leaves 4. 
Saint Andrew's Cross, the sign of multiplication ; as 4 X 6=24 ; 
that is, 4 times 6 are equal to 24. 
vr i Reversed Parentheses, the sign of division ; as 3)6(2, that 
'^^ )\ i is, 6 divided by 3 the quotient is 2, or 6-r 8=2. 

The sign of proportion ; as 2 : 4 : : 8 : 16, that is, as 2 is 
to 4 so ia 8 to 16. 



SECTION I 



FUNDAMENTAL RULES OP ARITHMETIC^ 

\ 1 HESE are four, Addition, Subtraction, Multiplica- 
tion, and Division; they may be either simple or compound; 
simple, when the numbers are all of one sort or denomina- 
tion ; compound, when the numbers are of different deno- 
minations. 

They are called. Principal or Fundamental Rules, be- 
cause all other rules and operations in arithmetic are 
nothing more than various uses and repetitions of these 
four rules. 

The object of every arithmetical operation, is, by certain given quantities which are 
known, to find out others which are unknown. This cannot be done but by changes ef- 
fected on the given numbers ; and as the only way in which numbers can be changed is 
either bv increasing or diminishing their quantities, and as there can be no increase or 
diminution of numbers but by one or the other of the above operationsi it oonseqaently 
follows, that these four nUet embrace the whoub art of Arithmetic. 



i 1. SIMPLE ADDITION. 

1 Simple Addition is the putting together of two ormore numben, of the 
tame denomination, so as to make them one whole or total number, called 
the 8umy or amount, 

. RULE. 

1. Place the numbers to be added one under another, with units under 
unit^, tens under tens, kc, and draw a line under the lowest number. 

2. Add the right hand' column, and if the sum be under ten, write it under 
the column ; but if it be ten, or any exact number of tens, write a cypher; 
and if it be not an exact number of tens, write the excess above tens at the 
foot of the column, and for every ten the sUm contains, carry one to the next 
column, and add it in the same manner as the fi>rmer.^ 

3. Proceed in like manner to add the other columns, carrying for the 
tens of each to the next, and set down the full sum of the last or left hand 
column. 

j PROOF. 

Reckon the figures from the top downwards, and if the work be right, 
this amount will be equal to the first ; — or, what is often practised, *' cut 
" off the upper line of figures and find the amount of the rest ; then if the 
••* amount and upper line when added, be equal to the auavl^l^^^^^^^^ 
**.is supposed to be right." 



Jf 



SIMPLE ADDITION. 



Sect. 1. 1 



EXAMPLES. 



.3 



11 g.« lis.- 'S g.^ 

the amount of ... 3 6 1 S doUe. 8 0^ 4 3 dolls. 661 dolls, and of 3 
dollars when added together ? 



Here are four sums p;iyen for addition ; 
two qf th^Pii contain u^tM^ tms^ hundreds^ 
tiwumnd$i axidtfal^r 6f theni contains units ^ 
<MM, hundreds i and^ fturth contains units 
onlj. The first 4ri»p to prepare these sums 
for the operatiim of addition, is to vmte them 
down, units under units, tens under tens, &c. 
thus; — . , 




1 2 dollars 



8 4 3 dollars 

6 5 1 dollar! 

3 dollars 



Answer, or Amount, * 1 2 3 9 dollars 
Amount of the three lower lines. 



i*i^-i*api 



8 6 9 7 



Proof, 12 3 9 

To fiad the answer or amount of the sums given to be added, begin with 
the right bland columnijand sajjF, 3 and 1 make 4, and 3 are 7, and 2 are 9 , 
%vhi€h sum (9) bemg less than ten, set down directly under the column you 
added. Then proceeding to the next column, say again ^ 5 and 4 are 9, 
and 1 is 10 ; being even ten, set down 0, and carry one to the next column, 
saying 1, which I carry to 6 is 7, and is nothing, but 6 make 13 ; which ^ 
sum (13) is an excess of 3 over even ten ; theretore set down 3 and carry 
1 for the ten to 8 in the next. coluipn,. saying 1 to 8 is 9, and 3 are 12 ; this 
being the last column, set down the whole number (12) placing the 2, or 
unit figure directly under the column, and carrying the other figure, or 
the 1, forward to the nei^t place on the left hand, or to that of Tens of 
^thousands, and die Work is done. 

It may now be required to know if the work be right. To exhibit the 
method of proof let the upper line of figures be cut off as seen in the ex- 
ample. Then adding the three lov^r iiiifis. which remsup, place the amount 
(8697) under t}ie wou^t first' obt^aped by the; iiddition of all the sum$, ob- 
serving cc^fiiUy that each figure fi^l dife.ctly «nder thecplmim which pro- 
duced it; 4heo add this last amount to the; upper line which you Cut off; 
thus 7 to. 2 aue 9 ; 9 to 1 i^re 10 ; carry one to 6 is 7 aod 6 are 13,^ 1 which 
I cslrry again to 8 is 9 and 3 are 12, all which beii^ set down in their proper 
places, and as seen in the examp^, compare the amount (1230^) last ob* 
tained, with the first amount (12309) and if they agree, as it is seen intliis 
case they do, then the work is judged to be right. 

JSfoie, — The reason of carrying for ten in all simple numbers is evident 
from what has been taught in Notation. It is because 10 in an inferior 
column is just equal in value to 1 in a superior column. As if a man should 
be holding in his right hand half pis tareens, and in 'his left, dollars. If ^ou 
should take 10 half pistareens from his right hand, and put one dollar into 
his left hand, you would not rob the man of any of his money, because 1 of 
those pieces in his left hand is just equal in value to IQ of those ia his 
ricrht hand. 
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16 7 5 2 
5 4 3 8 
2 6 3 7 1 



6 3 7 
2 4 8 
2 6 5 1' 



?►♦ 



3 4 7 1^6 
5 7 3 2' 8 
12 1 6 83 



16 4 3 7 1 

6 3 5 4 2 8 6 
2 13 2 4 3 2 

7 5 2 6 '3 19 



e 



3621 5S43 
63098175 
21431064 
851764 50 
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14 (BUPPLKMENT TO ADDITION Sect. L i 

SUPPLEMENT TO ADDITION. 



.'V 

if • / 



THE aittentive scholar who has undeiBtood^ and still parries inhisvimdi 
what has already been taught him of Addition, will be able to answer his 
instructor to the following 

QUESTIONS. 

1. What is simple Addition ? 

2. How do you place numbers to be added ? 

3. Where do you begin the addition ? 

^^ 4. 'What is iihe answer called;? i r 

5. 'How is the sum or amount of ea^h column to 'be set down f 

6. What dq' you observe in regard to setting down the snm of the last 

, Cfil^ean? _^ 

7. Why do you cayrry for ten rather than any other number t 

8. How is addition proved ? 

Note. Should the learner find any difficulty in giving an answer to the 
above questions, ^e is advised to turn back and consult his Rule, with its 
illustrations. 

" ' EXERCISES. • 



I * 



' l.:l Wjbat is the amount .of 9801 2. S|q)po0e you lend a neighbour 

dolla^ *f '765 dollars ; ;an4: of t^97 £,210 ^ onetime, j^lS at another, 

dollars, ifhen.add^ tqgether ? e £17 at pother, and £9 at another, 

^' '". '" ^ JJiw. 396S dollars. What is the iumtent T Afis. £312. 



>.» . ^ ■ * » ; » 



Note. The. scholar Wh^loo^ at greatnes\ln lys cla^s, ynW not be dis- 
counLged by a httle diftculfy wtich may at fiVfet occur in stating his ques- 
tion, but will apply himself the more closely to his Rule, and to thinking, 
that ^ if possible he may be^able himself to anlsweir wii^t another may be 
obliged to hate taught him by his instructor. < ; ; 

3.; Aftt^ee was brojcen oflf by the 4. A^^ma^; being asked his age, 

vtf|n4K^7jfe^t Jfrpmthe g^^ ; th^ said he was 27 years old when he 

pair^^b^^en off was 71 feet long; married/ and he had been married 

ilr^lvm thehiifghtofthat treebe- I'd years. What was the man's 

lore it was broken^ '■'■-":• age? ■-■■ _,. . . 

Jfifw. 9tf fekl. Mi. 41ft. 



Sect. I. 1. 



SUPPLEMENT TO ADDITION, 



U 



5. Washihoton was born m the 
year of our Lord 1732 ; he was 67 
years old when he died; in what 
year of our Lord did he die ? 

Am. 1799. 



6. There are two' numoers ; the 
less nnmber is 8761, the difference 
between the numbers is 697 ; what 
is the greatest number ? 

Alt. 9368. 



7. From the Creation to the de* 
parture of the Israelites from Egypt 
was 2513 years ; to the siege of 
Troy, 307 years more ; to the build- 
ing of Solomon's temple, 180 years ; 
to the building of Rome, 261 years ; 
to the expulsion of the kings from 
Rome, 244 years ; to the destruc- 
tion of Carthage, 363 years ; to the 
death of Julius Caesar, 102 years-; 
to the Christian aera, 44 years ; re- 
quired the time from the Creation to 
the Christian aera i 

jIm.4004. 



8. At th« late Censu4» Uken 
A* D. 1810, the number of inhabit- 
ants in the several New-EngUmd 
StaU$ was as follows ; viz. Maine, 
228706 ; A*. HampMre, 214460 ; 
Vermont, 217895 ; Ma8sachu$ett$, 
472040 ; Bhode-bland, 76931 ; Con- 
nectieut, 261'942; what was the num- 
ber of inhabitants at that time in 
New-England f 

J!fu. 1471973. 



9. Th^re are ^ve numbers, the 
first is 2617 ; the second 893 ; the 
third 1702 ; the fourth as much as the 
three first; and the fifth twice as 
much as the third and fi>urth ; what 
is the whole sum ? 

1^.24262. 



)0. A gentleman left his son, 
2475 dollars more than his daughters, 
whose fortune was 25 thousand, 25 
hundred, and 25 dollars ; what was 
the son's portion, and what was the 
amount of the whole estate ? 

Am. Son's portion, 30000. 
WlK^e estate, 57526. 
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H SIMPLE SUBTRACTION. Sfcct, I. ft 



i 2.BimtZ SUBtlt ACTION. 



SIMPLE SUBTRACTION is taking a less number from a greater of 
the same denommation, so as to shew the difference or remainder ; as 5 
taken from 8, there remains 3. 

The greater namber(8) is called the Minuend, the less number (5) the 
Sitbifghef^iiibA €i# dfiKr^eesj^3) or ^httt id> Idft ^^r Subti^tldh, the 
iiS^iHdiit. '■■' '=• -^ .'■•••"■ •• 

/' Pjace iU^1^88iuaQil]«r upijf^ the g^reat^r^ u^its under u]^^^ tens under 
tensy and sq on; Pr^w a %f( b^pw ,* ttfCjii Vegia at .the right hand, and 
sii^btract each figure of tii$ U$f number iriQi^' ti|^ ^ff'i^.'^Wf^ it, .and place 
the remainder £r^ctlj heloTiv lichen t^efiguri^ in the. Ipwer line exceeds 
^e.:£igp^9e:B^ IQ. p he ?i<W|ed tP t|ie|i>pper Agurie^but in 

this case you must acUi^J^ j^jfltaevW^er figi^re in, ;4ie i^ei^t colu^in before you . 
suli^ii^ lit .."Illiis is cd^^ 

PR06K ' i 

Add the remsdnder and subtrahend tog^<ilM',.arid if the sum of them cor -^ 
respond with the minuend, the work is supposed to be right. ? 

Minuend 8 6 6 3 The numbers being placed with the larger , 

uppermost, as the rule directs, I begin with the ] 
Subtraliend 5 2 7 1 unit or right hand figure in the subtrahend, ^ 

^ and say, 1 from 3 there remain 2, which I set < 
Remainder 3 3 8 2 down,and proceeding to tens,or the next figure, i 
•^— — — 7 from 6 I cannot, I therefore borrow, or sup- '^ 
Proof 8 6 5 3 pose ten to be added to the upper figure (5) ( 

lfUch|&ak^.flfi^^tb«1l; I:«^y7fr9||i 16 ai^lthei?e,r;Wi^n.9i;W^^h I letdown; I 
ti!im^f(i0e€dhlis1ti^^M^ s8Qf|^l;iRhi|pl|.I>>CTOWdto 2isS,,an^ I 

3fr0m.6r ao^ fliere veo^a ?; this I se^jiJojji^flsysndin thene^'fcpla^^lftay 6 1 
fcom.8:«nd tli€ire,reaia|iii 3,. whwlv I setf deiw>; and»!the >f oid^ is don^* , | 
;PitQ09« I add the t^mais^er tpthe ^]i)lMTat|^)>ap»d ^i^ I 

equal t0 the raiiiftelidy tMippo^^thei. work to be right. i ..i.v .w ■. \ 

Nqtb'.: The r«2iSoa .of borrowing ten»<>T>^<.appp^r if we consider, that, { 
when two nmnberi 9te equally increased by adding t])e same to both, their - 
difference will be equal. Thuis the difference between 3 and 5 is 2 ; add ! 
the number 10 to each of these figures (3 and 5) they become 13 and 15, I 
still the difference is 2. When we proceed as above directed, we add or i 
suppose to be added, 10. to the minuend, and we hkewise add one to the 1 
next higher place of the Sid>trahe7id, which is just equal in value to 10 of ,| 
the lower place. 



i 



2. From 32786532 1465the minuend, . i 
Take 10 6 7 9 3 6 1 2 3 4 2 the subtrahend.) 



Remainder. 



/ 



Sect. I. f • 



SIMPLE SUBTRACTION. 



1 



Ab<6.— In case of borromng ten^ it is a matter of ifidifTerence, as it re- 
spects the operatioDy whether we suppose ten to be added to the upper 
£gare, and from the snm subtract the lower figure and set down the dif* 
ference ; or, as Mr. Pike directs, first subtract the lower figure from 10. 
and adding the difierence to the figure above, set down &e sum of this 
difference and the upper figure. The latter method may perhaps be thought 
more easy, but it is conceived, that it does not lead the understandii^ of 
youth so directly ii^o the nature of the operation as the former. 

L From 1023674231798 1062 
Take 8791284506703281 





Rem. 

From 
Take 

Rem. 












2. 


I 


023674 23 
8 7 912845 


17981062 
06703281 















3. From 21468317012101, take 568497067382. Rem. 20899A9%|I719 



4. From 364710826193, take 279403865746. Rem. 85306959447 
5; From 168012372458, take 89674807683. Rem. 78337564775. 
6. From 100610528734, take 99874197867. Rem. 736330867. 
7.- From 628103670126, take 248976539782. Rem. 379127030344. 
8. From 10000, take 9999. Rem. 1. 9. From 10000, take 1. Rem. 9999. 

The distance of time since any remarkable event, may be found by sub- 
tracting the dat^ thereof from the present year. 

EXERCISES. So, likewise, the distance of time from 

1. How long since the Ameri- the occurrence of one thing to that ot 

another, may be found by subtracting thf 
date of the thing first happening,. from 
that of the last 

EXiMPLE. 

1. How long from the discovery of 
America by Columbus, 1492,^ to the corn- 
mencement of the war, 1775, which gain^ 
ed our Independence ? ^ 

17 7 6 
14 9 2 



can Independence, which was 
declared in 1776 ? 
18 1 7 present time. 
1 7 7 6dateofInd. 

Ans, 4 1 y ear » since. 



2. King Charles, the martjrr, 
was beheaded 1648 : how many 
years is it since ? 



i*wa 



Ansy^ 2 8 *Sjft«rf. 

2. How long from the terinlnattoB of 
the war in 1783, which gahiisd ofir liide«^ 
pendence, to the commeoci^inent pf the 
last war between the United ^tat^s and 
Great Britain m \^\^1 Aavt.^ >^t».*fV 

c 
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SUPPLEMENT TO SUBTRACTION. 



QUESTIONS. 

1. What is Simple Subtraction ? 

2. How many numbers must there be given to perform that operation i 

3. How must the given numbers be placed ? 

4. What are they cadled ? 

6. When the figure in the lower number is greater than that of the up- 
per number from which it is to be taken, what is to be done ? 

6. How does it appear that in subtracting a less number from a greater, 
the. occasional borrowing of Un does not affect the difference between 
these two numbers ? 

7. How is subtraction proved ? 

^ EXERCISES. 

1. What is the difference between 2. Frdkn a piece of cloth that 

78360 and 642 1 ? measured 691 yards, there were sold 

Am. 72939. ^73 yards ; how many yards should 

. ..^ there remain? ^n*. 418. 



■* r I 



3* There are two numbers, whose 4. What number is that which 

difference is 375 ; the greater num- taken from 175 leaves 96 ? 

ber is 862 ; I demand the less ? Am. 19. 

j9im. 487. ' 



6. SumoM a man te have been bom in the year 1745, how old was he 
in 1799? Am. 54 yean. 



£• What number is that to which if you add 789 it will become 6350 ? 

•^915. 5561. 



7. .iSuppoiang a man to have been 63 years old in the year 180]-; in 
what yc^ar was he bom ? Am. in the year 1738. 



B. At the cens^ in 1600, the number of inhabitants in the New-England 
States was 1233drf| ;«at the late census in 1810, the number was 1471937; 
What was the increase .of the population in the New-Encrland States in the 
ten years between 1800 and 1810 ? Am. 238926. 
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♦ 3. SIMPLE MULTIPLICATION. 



Simple Multiplication teaches, haying two numbers giren of the same 
denominatioiii^ to find a third which shall contain either of the two given 
nambers as many times as the other contains a unit. Thus, 8 multiplied bj 
6, or 5 times 8 is 40 — The given numbers (8 and 5) spoken of together, are 
called Factors. Spoken of separately, the first or largest number (8) or 
number to be multiplied, is called the Multiplicand ; the less number (6) 
or number to multiply by, is called the multiplier, and the amount (40) the 
Product. 

. Before any progress can be made in thiA rule, the following Table mus* 
be committed perfectly to memory. 







MULTIPLICATION TABLE. 




1 1 2 1 3 1 4 1 5 1 6 1 7 1 8 1 9 | 10 | 11 


12 


2 1 4 


6 8 1 10 1 12 1 14 1 16 1 18 1 20 1 22 


24 


3] 6] 


9 12 1 15 l'48'l 21 1 24 1 27 1 30 | 33 


36 


4 8 1 12 16 1 20 1 24 | 2a | 32 


36 1 40 1 44 


48 


5 1 10 1 15 20 1 25 I 30 | 33 | 40 


45 1 50 1 66 1 60] 


6 


12 1 J8 1 24 1 30 1 36 1 42 1 48 1 54 | 60 66 


72 


7 


14 1 21 1 26 i 35 1 42 1 49 1 56 1 63 | 70 77 


84 


8 1 16 1 24 1 32 40 f 48 1 56 1 64 1 72 | 80 | . 88 


9Q 


9 1 18 1 27 1 36 45 54 | 63 | 72 ( 81 | 90 | 99 


108 


10 1 20 30 1 40 1 50 1 60 1 70 1 80 1 90 | 100 | 110 


120 


M 1 22 1 33 1 44 | 55 | 66 | 77 j 88 | 99 ] 110 | 1^1 


132 


12 j 24 1 36 1 48 1 60 | 72 | 84 | 96 | 108 120 j 132 | 


144 



By this table the product of any two figures will be found in that square 
which is on a line with the one and directly under the other. Thus, 56 
the product of 7 and 8, will be found on a line with 7 and under 8 : so 2 
times 2 is 4 ; 3 times 3 b 9« &c. — In this way the table must be learned 
and remembered. 

RULE. 

1. Place the numbers as in Subtraction, the larger numbjer uppermost 
with units under units, &c. and then draw a line below. 

2. When tJie multiplier does not exceed 12 : begin at the right hand of the 
multiplicand, and multiply each figure contained in it by the multiplier^ slot- 
ting down all over even tens and carrying as in addition. 

3. When the multiplier exceeds 12 ; multiply by each figure separiitciy, 
first by the units of the multiplier, as directed above, then by the <eni, 
and the other figures in their order, remembering always to place the first 
figure of each product directly under the figure by which you multiply ; 
hiring gone through in this manner with each figure in the multiplier, add 
their several prodocls together, and the sum of them will be tl^e product 
required. 



to SIMPLE MDLTIPLICATION. Sect. I. S 

EXAMPLES. 

L Multiply 5291 by 3. The numbere being placed as seen under 

oPERATroir. the operation, say — 3 times 1 is 3 ; which 

5 2 9 1 Multiplicand. set down directly under the multiplier; 

3 Multiplier. then 3 times 9 is 27 f set down 7 and carry 

2. Again 3 times 2 is 6 and 2 I carry is 8 ; 

16 8 7 3 Product. set down 8: then lastly, 3 times 5 is 15, 

which set down, and the work is done. 

2) What is the product of 4175 multiplied by 37 ? 
PUce the Facto- the. ' | ^ ^ ^ ^ ^^^ 

2 9 2 2 5 Prod, by the mit (7) of the mul- 
12 5 2 5 Product by the tem (s) [tiplier 

15 4 4 7 5 Product or answer. 



Tn this example, as the multiplier exceeds 12, therefore you must muld- 
phr by each figure sep&rately. First, by the units (7) just in the manner 
of the other example. Secondly by the tens (3) in the same way except- 
ing only, that the first figure of the product in the multiplication by 3, must 
be placed under the 3, that is, under the figure by which you multiply. 

Lastly, add these two products together, add the sum of them is the aiv* 
swer. 

Proof — ^The better way of proving Multiplication is by Division : but 
till the pupil shaU have been ioitracted in that rule he may make use of 

the following 

METHOD. 

Cast the nines out of the Multiplicand^ and set the remjunder at the 
right hand of a cross ; do the same with the Multiplier and set the remain* 
der at the left hand of the cross ; then multiply the figures at the right and 
left of the cross together, cast the nines out of the product, and set the re- 
mainder over the cross ; also cast the nines out of the' answer or product 
of the multiplicand and multiplier, and set the remainder under the cross, 
which will be the same as that over it if the work be right 

NoTSiT— To eaa the rdws out of any number, proceed thus : beginning at the rijg^t hand 
of the numberi add the figures ; when the sum exceeds 9, drop the sum and begin anew, 
by adding, first, the figures which would express it. Pass by the nines, and when the sum 
comes out exactly 9, neglect it ; i;^hat remains after the last addition, will be the remain- 
der sought ; for example-Hiuppose it be required to cast the 9*s out of 576394, proceed 
thus : — 5 to 7 is 12, which sum (ttoelve) as it exceeds 9 you must drop, and beginning anew, 
first add the figures ^12) which would express ttoelvet saying 1 to 2 is 8 (proceeding; with 
the other figures which remain to be added) and 6 are 9, being exactly nine, n^ect ity and 
begin again; 3 to 9 are ^t^e/ve; agam drop the inm (twelve) and add the figures (12) 
WKfih would express it, 1 to 2 is 3 and 4 are 7, which sum (7) is the remainder after the 
addition, or the thing sought, and b the remainder that would be left after diving the 
676394by9. , 
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3. Multiply 7 6 5 3 2 Multiplicand. 

6 6 Multiplier. 

3 8 2 6 5 10 
4 5 9 18 12 



49744630 Product. 



PROOF. 
1 

2X6 
1 



Proof. I cast the 9*8 out of the Multiplicand and set the remainder (5) 
at the right hand of the cross ; I do the same with the Multiplier, and set 
the remainder (2) at the left hand of the cross ; these remainders I multi- 
ply together, and casting out the 9'8 from the product (10) the remainder 
is 1, which I set at the top of the cross ; I then casfout the 9's from the 
Product (49744630) and set the remainder (1) at the hottom of the cro8S> 
which as it agrees with the remainder at top, I suppose the work to be 
right. 

There is nothing more easy than provmg Multiplication by this method 
so soon as the scholar shall have given it such attention, as to make it a 
little familiar. 

Note. Should the Multiplier or Multiplicand, either or both, be less 
than 9, they are to be taken as the remainders. 



4 Multiply 37846 by 235. Pro* 
duct, 8893810. 



5. Multiply 14356 by 648 Pro- 
duct, 9302688. 



V. 



6. Multiply 29831 by 952. Pi 
duct, 28399112. 



\ Multiply 93956 by 8704. Pro- 
duct^ 817793024. 



*2 SlMl lE multiplication: Sect. I. 3 

8. Multiply 98704563 by 76604 Prod- 7462469781062 

9. - 3462321-96484 - 334068679364 

10. - 6 27 6 3 6 - 1 6 7 2.8 - 8297070480 

11. - 2 7 6827-19726 - 5440687676 

12. . 6 9 6 3 7 4-463967 - 323087691918 

Contractions and varieties in Multiplication. 

Any number which may be produced by the multiplication of two or 
more numbers, is called a composite number. Thus 16 which arises from 
the multiplication of 6 and 3, (3 times 6 is 16) is a composite number ; and 
these numbers, 6, and 3, are called component parts. Therefore, 

1. If the multiplier be a composite number ; multiply first by one of the 
component parts, and that product by the other ; the last product will be 
the answer sought. 

EXAMPLES^ 
1. Multiply 6 7 by 1 6 

OPERATION. 
.67 

5 one of the component parts. 

3 3 6 

3 the other component part 



1 5 Product of 67 mult, by 16. 

2. Multiply 367 by 48, Product, 17616. ^ 

OPERATION. 

Consider first what two numbers mu- 
ltiplied together will produce 48 ; that is, 
what are the component parts of 48 ? — 
Answer, 6 and 8 (6 times 8 is 48) there- 
fore multiply 367 first by one of the com- 
ponent parts, and the product thence 
arising by the other ; the last product 
will be the answer sought. 

3. Molt. 583 by 56. Prod. 32648. 4. Mult. 1086 by 72. Prod. 7819^ 

OPERATION. OPERATION. 



2. '* When there are cyphers on the right hand of either the muUiplicand or 
** multiplier, or both, neglect those cyphers ; then place the signi^cant fig« 
** ures under one another, and multiply by them only ; add them together 
'' as before directed, and place to the right hand as many cyphers at there 
" are in both the fectors," 



Skct. I. S. SIMPLE HULTIPLICATlO^r. S» 

EXAMPLES. 
1. Multiply 65430 by 6200. 

OPERATION. 

6 5 4 3 Here in the inultiplication of 65430 bv 

5 2 5200, the cyphers are seen neglected, 

' and regard paid only to the significant 

figures. To the product are annexed 
3 cyphers ; equal to the number of cy- 
phers neglected in the &cton. 

340236 00 



f . Mult. 3 6 6 3. Hult. 78000 by 600. 

By 7 3 Produd, 46800000. 



Prod.t 6 4 6 



3. Whin Aere are q/pfun betwun the tignyUani figuret of the multiplitr^ 
omtt the cyphers and multiply by the sig^cant figures onl^, placing the 
first figure of each product directly under the fijrure by wmch you multi- 
ply, and adding the products together, the sum of them will be the product 
of the giTen numbers. 

EXAMPLES. 

U Mult 154326 by 3007. 

OPSJUTION. 

16 4 3 2 6 In this example, the cyphers in the mul- 

3 7 tiplier are neglected, and 154326 multi- 

■ phed only by 7 and by 3, taking care to 

10 8 2 8 2 place the figure in each product directly 

4 6 2 9 7 8 tinder the figure from which it was w- 

* tabed. 



464068282 



2. 
3 4 6 7 
3 2 



10 4 4 14 



u 
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4 8 f 
4 



3. 

7 6 8 6 
3 



19692209305600 

4. When Hut Multiplier %$ 9, 99, or any number of 9% annex as many cy 
pher'fi to theMultiplioand, and from the number Uras pi:oduced, snbtraci 
tiie multiplicand, the remainder will be the product^ 

EXAMPLES. 

Write down the Multiplicand, place .as 
many cyphers at the right hand as there 
are 9*8 in the Multiplier for a minuend ; 
underneath wpdte agam the multiplicand for 
a 5u£^raAe9u2, subtract,, and the remainder 
is the product of 6547 multiplied by 999. 



1. Mult. 6547 by 999 

OPERATION. 

6 5 4 7 
6 5 4 7 

6 6 4 4 5 3 



2. 
6473 



3. 
7021 



II I Product, 640827 '^^H i Product, 695078 






V 



■' f 



6 3 



M »• 



^ i I 9 9 1 i'nx^^' 63844S750C4 



L 
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SUPPLEMENT TO MULTIPLICATION. 



QUESTIONS. 

1. What is Simple Multiplication ? 

2. How many numbers are required to perfonn that operatioii t 

3. (Collectivel. ^r together, what are the giyen nnmben called t 

4. Separately, "what are they called ? 

5. What is the result, or number sought, caUed ? 

6. In what order must the giren numbers be placed for multiplication ? 

7. How do you proceed when the multiplier is less than IS t 

8. When the multiplier exceeds 12 what is the niethod of procedure ? 

9. What is a composite number ? 

10. What is to be understood by the component parts of i^iy number ? 

1 1. How do you proceed when the multiplier is a composite number ! 

12. When there are cyphers en the right hand of the multiplier, multi- 

plicand, either or both, what is to be done f 

13. When there are cyphers between the significant figures of the mul- 

tiplier, how are they to be treated ? 

14. When the multiplier consists of 9's how may the pperation be con- 

tracted ? 

15. How is Multiplication proyed ? « 

16. By what method do you proceed in casting out tue 9's firom any 

number? 

17. How is Multiplication proved by casting out the 9's 1 

EXERCISES. 

1. What sum of money must Note. The scholar's business in all 
be divided between 27 men, sa Questions for Arithmetical operations, is 
that each may receive 115 wholly with the numbers given; these 
doIlanL j8fw. ^3105. are never less than two ; they may be 

more, and these numbers in one. way or 
another f are always to be made use of to 
find the answer. To these, therefore, he 
must direct his- attention, and carefully 
consider what is proposed by the question 
to be known. 



f6 
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S. An army of 10700 men haTing 
plunder^ ^ a city> .tooki so much 
jnoney, fiiat when it was shared 
among them, each man received 46 
dollars ; what was the sum of money 
taken ? An$. 492200. 



' 3. There were 175 men employed 
to finish a piece of work, for which 
each man was to receive 13 dollars ; 
what did they all receive 7 

Au. 2276. 



. i 



u 



' 4. Suppose a certain town con^ 
tains 1 4 j5 houses, each house two 
&milies, and each family 6 inhabit* 
ants; how many would be the inhab- 
itanto of thai town { Jim. 1740. 



5. If a man earn 2 dollars per 
week, how much will he earn in 
6 years, there being 62 weeks in a 
year? dn$. 520doll» 



li 



6. How much wheat will 36 men 
thrash in 37 days, at 6 bushels per 
day each man? 

Mt. 6660 bushels. 



7. If the price of wheat be 1 dpl^ 
lar per bushel, and 4 buslieb of 
wheat make 1 barrel of flour, what 
will be the price of 1 76 ( barrels of 
flour? jliM. 700 dolls. . 
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J 4. SIMPLE DIVISION. 

f SIMPLE DIVISION teaches, haring two Dumbers giyen of the sanm 

S nomination, to find how many times one of the given namben containa 
e other. Thus, it may be required to know how many times 21 contains 7 ; 
the answer i» 3 times. The larger number (21) or number to be divided, 
is called the Dividend ; the lesser number (7^ or number to divide by, is 
called the Diviior; and the answer obtained, (3) the (fwniefa. 

After the operation, should there be any thing left of the Dividend, it ia 
■ called the Rtmainder. This part, however, is uncertain ; sometimes there 
is no remainder. When it does happen it will always be less than the di- 
visor, if the woric be right, and of the same name witii the dividend. 

RULE. 

1. *' Assume as many figures on the left hand of the dividend as contain 
*^ the divisor once or oftener ; find how many times they contain it, and 
" place the answer as the highest figure of the quotient 

2. ** Multiply the divisor by the figure vou have found, ^and place the 
" product under that part of the dividend nom which it was obtamed. 

3. *' Subtract the product from the figures above it 

4. *^ Bring down the pezt figure of the dividend to the remamder and 
*' divide the number it makes up as before.'' 

When you have brought down a fi^re to the remainder, if the number 
it makes up be still less than the divisor, a cypher must be [^ced in the 
quotient, and another figure brought down. 

EXAMPLES. 
1. Divide 127 bv 6. 
Divisor. Dividend* (fiuaUent. The parts in Division are to stand 

6) 1 2 7 (2 5 thus, the dividend in the middle, the 

/ 1 divisor on the left hand, the quotient 

■ on the right, with a haJf parenthesis 

2 7 separating them firom the dividend. 
2 5 

2 Rinmnder. 
Proceed in this operation thus — ^It being evident that the divisor (5) 
cannot be contained in the first figure (1) of Uie dividend, therefi>re asi^ume 
the two first figures (12) and inquire how often 5 is contained in 12 ; find- 
ing it to be 2 times, place 2 in the quotient, and multiply the divisor by 
it, saying 2 times 5 is 10, and place the sum (10) directly under 12 in the 
dividend. Subtracts 10 from 12 and to the remainder (2; bring down the 
next figure (7) at the right hand, making with the remainder 27. Again 

i inquire how many times 5 in 27 ; 5 times ; place 5 in the quotient, multiply 

■■ the divisor (5) by the last quotient figure (5) saying 5 times 5 is 25, place 
the sum (25) under 27, subtract and the work is done. Hence it appears 

I that 127 contains 5, 25 times, with a remainder of 2, which was left after 

; the last subtraction. 

I This Rule, perhaps at first will appear intricate to the young student, 
although, it ia attended with no difficulty. His liability to errors will 
chiefly arise from the diversity of proceedings. To assist his recollection, 

' let him notice that (1. Find how many times, &c» 



The steps of Division are four 



^<QS^«tk 



n SIMPLE DIVISION. Sect. I. 4, 

It is sometimes practiiied to make a point (.) under the figares in the 
dividend, as they are brought down, in order to prevent mistakes. 

When, the divisor is a large immber, it cannot alwajs certainly be known 
bow many timesit may be taken in the figuri^ which are assimied Km the 
left hanJ of the dividend till after the first steps in division at\e gone over^ 
but the!ieanier must try so many times as his judgment may best dictate, 
and after be has midtipUed, if the product be greater than the number as* 
sumed, or that number in which the divisor is taiken, Uien . it tnay always 
he kQOwif thait the quotient: figure is too large ; if after he has multiplied 
and subtraiQted, the reaminderbeigreater than the divisor, then the quotient 
figure, ia .not large enough^' he* must then^suppose a greater number of 
times,. and; proceed agam. This at first may oc<^ision some perpleiity, but 
Jlie attentive learner after some practice, will generally hit on the right 
. umbe^r. 

2. lieiii be required to divide 7012 by 52. 

'- OPEBATION- 

Dvotsor^ - Dividend. Quotient. lb this operation it is left for the schol- 

6 2) 7 1 2 (1 3,4 ar to trace the steps of procedure without 

;5 2 ; having them particularly pfjonted out to 

— — fatmby words. 

:: 1 5 6- ■' 



2 6 2 

2 8 « 

4 4 Remainder^ 

ntooF. 
Division may be proved by multiplication. 

RULE. 
'* Multiply the Divisor and Quotient together, and add the ramiamder, if 

* there be any to the product ; if the work be right, the sum will be eqnal 

* to the dividend." 

Take the last Example. 

The^quotient was 1 3 4 | jj^^^jy ^^^ ^^^^^ 

2 6 8 
6 7 

4 4 Remainder added. 



7 1 2. Equal to the dividend. 
Another and more expeditious way of proving Division is 

By casting out the 9\ 

Cast out the 9's firom the Divisor and the Qjaotient, multiply the results 
and to the product, add the remainder if any after division ; from the sum 
of these cast out the 9's, also cast out the 9's from the Dividend, and if the 
wo last results agree» the work is supposnd to be right. 



Sict. I. 4. SLUHE i^IVISION. 19 

d. Divide 17354 by 86; 

' OPB&ATIOH. P&OOr. 

Dm$. Dhid. Qiio<. 9*8 oat of (DMt^ 86 Am. 5 {Multiplied 
iB6)l 7 3 6 4(2 1 (Qvol.) 201 Am. 3) togettier. 

17 2.. — 

— — - 15 

154 ^ ; Remaitader 68 added. 

8 6 — 

I 9*8 oat of 83 Am* 2 \ egreeio|^ 

6 8 Am. 9^8 oot of (JDtvuL) 17354 Am. 2) together 

4. Difkk 153608 bj 29. ' ({HoiiMl 5296. Rent 14. , 

5 Diride 8893810 bj 235. Qiioe. 37846. 



•.Diiride 30114 bj 63. QpiofMiil476 

7. Divide 9302688 by 648 QuoT. 14356. 



10 SIMPLE DIVISION. Skct. I 4. 

8 KTida 97499S by 366. QMtfwiU 2671.* Ran. IT 



». Divide 6»i&80 by 68709. ^of. TflL 



10. Dinde 3228242 dollari equiU; among £63 men ; bow many dollan 
miut each man receire ? Siu. £734. 

From a jiew of the queetion, itta 
evident, that Ibe dollars must be 
divided into ai many parti ai there 
are men to receive them ; conie- 
qnenlly, the namber of dollars miut 
be made the dividttid, and the nam* 
ber of men the diviiori the qnotient 
will then afaew how many dollan 
each man miut receive. 

II. How many times does 1030603616 
coDtaiD 3215 7 Am.SSObSl timtt. 



Sect.' I. 4. SIMPLE DIVISION. 31 

Cantr actions and varieties in Division.^ 

I. When the divisor dote not exceed 12, the operation noav be perfbnned 
jiithout setting down any figures excepting the quotient, by carrying the 
computation in the mind. The units which would remain after subtracting 
die product of the quotient figure and the diyisor from the figures assumed 
of the dividend, must be accounted so many tent, and be supposed to stand 
at the left hand of the next figure in the dividend, then consider ag^ain how 
•ften the diyisor maj be had in the sum of theml" Proceed in this way till all 
Ibe figures in the dnridend have been divided. This is called iftori dmtum* 

EXAMPLES. 

1. Divide 732 by 3. 

OPBlUTIOir. ' ' 

3)732 Here I say, how often 3 in 7, knowmg 

— — — — it to be 2 times, I place 2 in the quotient, 

2 4 4 ^yiotient. thei^ considering that the quotient ^:ure 

(2) and the divisor (3) multiplied to- 
gether would be 6, and that this product 
(6) subtrai^d from 7 in the dividend, would leave 1, 1 then consider this 
remainder n) as standing at the left hand of the next figure (3) of the divi- 
dend, whicn together wake 13. 1 now*say how many times 3 in 13—4 
times, therefore I place 4 in the quotient, which multiplied into the divisor 
(3) would be 12, and 12 subtracted from 13 would leave 1, which consid- 
ered as standing at the left hand of the next or last figure (2) of the divi- 
dend would niake 12 ; again, how many times 3 in 12—4 times — I then 
place 4 in the quotient, which multiplied into the divisor (3^ is 12, this 
product (12^ I consider as subtracted from 12, 1 find there wiU be no re* 
Viainder, and the w%rk is done. 

2. Divide 37426 by 7. Hera I say hpw often 7 in 37 ? 5 

OPERATION. ' times and two remain; then how 

7)37426 ^ often 7 in 24 ? 3 times and 3 ra- 

— — — main ; how often 7 in 32 ? 4 timet 

^mU 6 3 4 6 Rem. 4 and 4 remadn ; lastly, how often 7 in 

46 f 6 times, 4 remain. 

3. Divide310658023162by4 QmoI. 77664605790 Rm. ft 

4. - - - 621076214621. - 5 - 124216042924 - • 1 

5. • - - 213624031628 - 6 • 36687338604 - - 4 

6. • • • 306462706627 - 8 - 38306688316 - • 7 

7. • • • 646321406968 - 9 ^ • 60702378662 

II. When there are cyphers ai the right hand of the divisor^ cut them off, 
also cut off an ^qual number of figures firom the right hand of the dividend 
and place these figures at the right hand of the remainder. 

EXAMPLES. 
1. Divide 6203946 by 6700. 

OPBlUTIOir. 

67 I 00)62039 | 46(1088 Hera ara two cyphers on the right 

67... hand of the divisor which I cut off, 

'■ also I cut off two figures (46) from 

.603 the dividend and to the right hand of 

466 the remadnder after the last division 

f 23) I place the figures cut off from 
ue dividend (46) which nialce the 
whole remainder 234^« 




« SIMPLE DIVISIOM. s«c«. I. 4. 

1 Divide 37]M3S bjr 6600 C^. 68. Bern. 2439. 



\ 



3. Divide 2764603721 by 83000. Quot, 33307. B/m. 22721. 



I 






4. Jfhm ike dtvtsoru 10« 100» 1000; or l^wtAimi^ number^ eypheria^ 
nexedy cut off as many figures od the right liand of the diviaend as tliere 
are cyphers in the divisor ; the figores which remain of the dividend com* 
pose the quotient; those cut off, the rematfuien 

1. Divide 1676 by 10. Here we have one cypher in thie divi- 

OFEiUTioir. sor, therefore cut off one figare (6) firom 

1 I 0) 1 6 7 I 6 the dividend; what remains (167^ is the 

quotient^ and the figare cut off (6) the 

remainder, 

t. Divide 3217 by 100. ^fioL 32. Rem. 17. | 

3. Divide 76421795 by 1000. 

Qvot. 76421. jRem. T9fr 
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SUPPLEMENT TO DIVISION. 



QUESTIONS. 

1. What is Simple Division ? 

2. How many nambers must there be given to perfonn the operatioii 7 

3. Wha^ are the given numbers caUed ? 

4. How are they to stand for Division ? 

5. How many steps are there in Division ? 

6. What is the first ? the second ? the third ? the fourth ? 

7. What is the result or answer called ? 

8. Is there any other or uncertain part pertaining to Division ? What is 

it called ? 

9. Of what nanne or kind is the remainder ? . • ' 

10. What ts short Division f f. i 

11. When there are cyphers at the right hand of the divisor, what is to be 

done ? 

12. What do you do with figures cut off from the dividend when there are 
. cyphers cut off from the divisor ? 

13. W^en the divisor is 10, 100, or 1 with any number of cyphers annex- 

ed, how may the operation be contracted ? 

14. How many ways may Division be proved ? 
1<5. How is Division proved by Multiplication ? 

16. How may Division be proved by casting oikt the 9'8 ? 

1« Suppose an estate of 36682 dol- 2. An a?in^ (^ |50Qp Qiep bavipig 

Jars to be divided among 13 sons, how plundered ^ city, and tool^ £62^000 

much would each one receive ? dollars, what was each man^s shair^ ? 

Ans. 2814 Mis. Ans. 175 dolls. 



u 
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3. A certain number of men were 

** concerned in the payment of j^ 18960 

•od each man paid 26 dollars, what 

wai ibf nmiioer ol men f Atu. 7o8. 



4. If 7412 eggs be packed in 34 
casks, how many in a cask ? 

Jint. 218. 



5. A falm of 375 acres is let for 
1125 dollars ; how much does it pay 
per acre t Ai$. 3dolU» 



6. A field of 27 acres produces 
675 bushels of wheat ; how much is 
that per acre t tflns. 25 bwheU. 



7. Sitpposiag a man's income to 8. What nnmoer must I multiply 

be 2555 doUars a year : how much by 13| that the product may b<^ 871 * 

u that per day^ there being 365 days , Jlfit.67. 
bayear Mi.! doUi 



< ' 
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i 5. COMPOUND ADDITION. 



COMPOUND ADDITION is the adding of nmnbers which consitt ol 
articles of diflercnt value, as pounds, shillings, pence, and farihingn, called 
different denominations ; the operations are to be regulated Uy the value ol 
the articles, which must be learned from the Tables. 

RULE FOR COMPOUND ADDITION. 

1. Place the numbers so that those of the same denomination may stanc 
directly under each other. 

2. Add the first column or denomination together, and carry for that 
number which it takes of the same denomination to make 1 ot the next 
higher. Proceed in this manner with all the columns, till you come to the 
lasti which most be added, as in Simple Addition. 



1. OP MONEY. 

TABLE 

4 Farthings qr, 1 I Penny, tnatlM d, 

12 Pence > make one (Shilling, s, 

20 Shillings ) ( Pound, £. 

EXAMPLES. 
1. What is the sum of £61. 17s. 5c2.--^£l3. 3s. 8i.~— «nd of 
£^0 16«. 1] J. when added together! 

OFBRATION. 

£. s* d. 



fil "IT R\ 

13 ^ 3 8 ( '^^^^ nombers of the same denomination placed 



16 1 1 \ ^^^^^ ^^^ other, as the rule directs. 



80 18 / 

I begin with the right band column or that of pence, and having added 
it, find the sum of the numbers therein contained to be 24 ; now as 12 of 
this denomination make one of the ilbxt higher, or in other words 12 pence 
make one shilling, therefore in this or in the column of pence I must carry 
for 12 ; J now inquire how often 12 is contained in 24, the sum of the firdt 
column or that of pence ; knowing it to be 2 times and nothing over, I set 
down under the column of pence, and carry 2 to that or shillings, to be 
added into the second column, saying, 2 I carry to 6 are 8, and 3 are llf 
and 7 are 18, and 10 to 18 are 28^ and ten zigain are 38 (for so each figure 
in ten's place must be reckoned, 1 in that place, being equal in value ta 10 
units.) Now as 20 shillings make one pound, therefore in the column of 
shillings, I carry for 20 ; f then inquire how often 20 in 38 ? once, and 18 
remains ; therefore, I set down directly under the column of shilHngs 18, 
what 38 contains more than 20, and for the even 20 carry 1 to pounds of 
the last column, which is to be added after the manner of Simple Addition. 

JSTote. — The method of proof for Compound Addition is the same as tM 
cf Simple Addition. 



COMPOUND ADDITION. 



4. SuppoBing B man goes a jounieyi and «a the IM daf , 

80S. Ha; 14, Pays fiir a iliimer £(t 

- for oats fbr his horae - - - . o 

- for shoeiDg 

15, - for supper and lodging - - ■ - 

- for horse keeping 

- for toll - - : 

- forbreakfaat 

• to the barber for dressing • • . 

- for dinneE-again and refreahBHit - '4 

What were the gentleman's ezpeoaes ? 



6. Suppose I am indebted £• 

To A. Thir^-two pounds fonrteen shiUings and t«ii pence. 

— B. For^-one pounds six shilling^ and e^ht pence. 

— C. Seveotj-fire pounds eight shillings. 

— D. Three pounds and nine pence. 

What ia the sum I one ? Jim. 



6. A man purchases cattle ; one yoke «f oi 
for £18 19 7 ; and of — ' - -^-^"- 
vtiount of tfae oaHk 9 




for £14 11 6; four cows, 
~ ££1 6 ; what was the 
" £64 IS., id. 
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lb. 

70 

3 

28 

7 



24 mins grs. 
20 rennyweights 
12 Ounces 



oz, 

10 

9 



3 



13 
7 

6 



I 



2. OF TROY WEIGHT.. 

By Trpy Weight are weighed gold, silver, jewels, electtiafic^ and liquors 

TABLE. 

£ Pennyweight, fiiarkedpwt 
make one c Ounce, / oz, 

(Pound, tb 

EXAMPLES. 

Because 24 grains imake a penny- 
weight, you carry oiib to the penny- 
weight column for every 24 in the 
sum of the column' of g^rains ; be- 
cause 20 pennyweights make one 
ounce, you carry for 20 in penny- 
weights, and because 12 ounces 
make one pound, you carry for 12 
m the ounces. Tnis is caUed car- 
rying according to the yaloe of the 
higher place. 



4 
16 

2 



2. 



lb. 


oz. 


pwt. 


1 5 1 


7 


1 9 


6 


5 


6 


2 8 





X 4 


" 


3 


7 




1^ — 











lb. oz. 

7 

2 

1 1 

., 1 


pwt. 

1 4 



1 3 

J 2 




grs. 

2 3 
6 
6 

- • 7 

• 




I 







JVbte.— The fineness of gold is tried by fire, and is reckoned in caruc*, 
by which is understood the 24th part of any quantity j if it lose nothing in 
the trial, it is said to be 24 carats fine ; if it lose 2 carats, it is then 22 
carats fine, which is the standard for gold. 

Silver which abides the fire without loss is said to be 12. QX^nces fine— 
The standard for silver coin is 1 1 oz. . 2pvvls. of fine sHvef, atifd' IF pWtR. 
nf copper ffielted together. 
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3. OF AVOIRDUPOIS WEIGHT. 

By Avoirdupois weight are weighed all things of a coarse and drossy 
nature, as tea, sugar, bread, flour, tallo>v% hay, leather, and all kinds of 
metals, except gold and silver. 

TABLE. 

16 Drams dr. \ f Ounce, marhtd oz. 

16 Ounces / V Pound, lb. 

t8 Pounds > make one 2 Quarter ofa bund, weight, qr 

4 Quarters \ i 1 00 weight,or 1 1 % pounds, cwL 

«0 Hundred weight ; \ Ton, ^ T. 

EXAMPLES. 

1. ^ • , 

T. cwt» 

18 6 3 

4 1 7 
9 8 

sr 3 



jr. 


lb. 


or. 


it 


2 


2 5 


1 1 


8 





2 3 


7 


6 


3 


7 


2 


5 


I 


1 6 


5 


1 1 



; 



t. 



T. 


caa. 


qr. 


a. 


M. 


ir. 


8 1 


3 


2 


2 5' 


1 1 


8 


7 


1 9 


3 


I 4 


5 


6 


8 6 


2 





6 





1 5 


3 


7 


1 





6 


4 







I* 



tfote. — ^* 175 Troy ounces are precisely equal to 192 Ayoirdapois Oimces, 
ttd J 75 Troy pouuds are equal to 144 Avoirdupois. 1 lb. Troy=5760 grains, 
Wifi/b. i4FoirJupois=7000 grains." 
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* 

1? 




4. I 


OP TIME. 
















TABLE. 








% 




60 Seconds 


#• 


« 




' Mlnnto, 


maiied 


m. 






60 Minutes 








Hour 




h. 






24 Iloun 
7 Days 






• make one • 


Day, 
Week, 


J 


d. 






4 Weeks 




« 




Month, 


i 


flMi 


1 




13 MoDtbs, 


ld.&lh. J 




. *JuUao 


Yeai^ 


Y. 










£JjiUPL£S, 
J. 


» 


1 






F. 


010. 




«. 


d. 


h. 


m. 


y 


«. 


16 


10 


# 


3 


6 


23 


57 




43 


28 


7 




2 


5 , 


I 6 


28 




32 


39 


6 




1 


3 


1 7 


38 




1 1 


87 


4 







1 


1 4 


1 5 




IT 



2. 



F. 


IM. 


w. 


<{. 


h. 


m. 


«. 


89 


1 1 


3 


6 


22 


45 


36 


36 


10 


2 


5 


6 


55 


44 


87 


2 


1 





1 1 


22 


3 3 


36 


4 


3 


3 


5 


8 


7 



^•" 



The nmnber of days in each Calendar month may he rememhered hy tb» 
ibllowing^ verse : 

Thirty days hath September, April, June and Novemher; 
February twenty-eight alone ; all the rest have tl)irty*one. 

* *' The civil Solar year of 365 days being short of the true by 5h; 48iO. 
578. occasioned the beginning of the year to run forward through the sea- 
son nearly one day in four yean^ * on this account Julius Cssar ordained 
that one day should be added to February every fourth year, by causing 
the 24th day to be reckoned twice : and because this 24th day was the 
sisth (sextilis) before the kalends of March* there \vere in this year twp of 
these sextiles, wlachgave the neme of Bissextile to this year, which being 
thin corrected, tvas, from thena called the Julian year«" 
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60 Seconds 
60 J^iautes 
30 pegrees 
12 Signs, or 360 



5. OP MOTION. 

TABLE. 

f Prime Mintrte, n^rktd " ' 

I Degree, * • 

make doe I Sign, ^ $. 

The whole gr^at !t$rcle of the 
Zodiac. 



1. 



EXAMPLES. 



2. 



f 
1 

I 

^ ■ I. 



»\' 



1 y . 

17 



1 » 

6 9 

2 4 ; 

1 6 ' 



5. 

9 
1 
8 
1 



8 
i 6 

*9 



-u- 



61 

^3 



4 4 

6 6 

1 2 

2 2 



T— r 



6. OF CLOTH MEASURE. 



:: _ * TASiLE, 

2 Inches, one fifU| in. 
4 Nails, or 9 inches 
4 Qjuarters of a yard or 36 iiaches 

3 Quarters of a yard, or 27 inches 
6 Quarters of a yard or 45 inches \ sQake cne ^ 
6 Quarters of a yard, or 54 inches. 

4 Quarters 1 inch and 1 fifth, or 37 

inches and one fifth 
3 Quarters and two thirds 



f 



EXAMPLES. 



\ * 
Nail, < ^marked na 
Quarter of a yard, qr. 
Yard, yd. 

Ell Flemish E. Fl 

EH English E: E 

Ell French E. Fr 



{ 



1. 



Ell Scotch" 
Spanish Var. 

2. 



E. Sc. 



I Y49. 
6 14 

3 6 
7 

1 5 



qrs. 

3 

1 



3 



n. 
3 
2 
1 
2 



E.E. 
1 9 
5 6 

7 

1 a 



1 

2 
2 



n, 
2 
3 
2 




■ H 'l 



^■»>»"-»^*""^" 



i-r ■ 



beet. I. 6. 
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>, 7. OP LONG MEASURE. 

j By Long Measure are measured distances, or any thing where length is 
( considered without reg^d to breadth. 



TABLE. 



» < 



3 Barley^tMTfts, ^r. ** 
12 Inches 

3 Feet 

rj^ Yards, ttr le^ieat 
40 Poles 

8 Furlong ' 

69^ Statute n^les, nearly^ 
sio Degreeii '! 



I 

. 



make one« 



( t 



' Inch, * tnarkid in. 

Foot, ft. 

Yard, yd. 

Rod, Perch or Pole, pol. 
Furlong, Jur. 

Mile, ' miU 

Degree of a gpreat 

Circle. 
A great Circle of - ., 
^ the Earth. *' * * 



» f> 



EXMifPLES. 





Deg. ' 


flit* 


"~Jur. 


pot. ' 


- ft.- 


*!. 


6ar. 




4 6^ 


^7 


-7- . 


2 6 


14 


1 4 


3 


"i 


I 2 4 


5 3 


6 


1 8 


7 


6 


1 


^ 


7 9 


3 6 


1 


7 


9 


1 







4 


-7. 


'^^- 


0, 


.-: ';^ 


. 2 


1 






^tll I I I, 



.1'U\ 



'i'-! ♦;< i 



'.»M 'I 



1 3 
9 4 9 

2 6 7 

2 9 


flu*. 

5 6 

1 8 

112 

8 


5 

1 

.3 




pa. 

1 3 

2 7 

1 6 

5 


ft. «k 

8 1 
16' 2 

9 - ; 

3 r. I 


'1 ' \ 




f , 




1 
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8. OF LAND OR SaUARE MEASURE. 

Bj Square Measure are measured all things that have length and breadth. 

TABLE. 



144 Inches 

? Feet 
SOJ Yards, or 
272J Fee^l 
40 Poles 
4 Roods 160 rods } 
or 4840 yards ) 
640 Acres 



f Square Foot. 
Yard. 



* make one < 



Jierei, 

3 7 6 
5 6 8 
2 4 7 



rood* 

3 
1 
2 



EXAMPLES, 
pol, 

3 6 

2 7 

3 5 



Pole.' 
Rood. 
Acre. 
MUe. 

ft- 
9 3 

5 8 

6 I 



l» 
12 1 

7 6 
2 4 



9. OP SOLID MEASORE. 

By Solid MeaaoTO ace measured all Uiings that bare length, breadth and 
thickness. _ 



TABLE. 



1728 Inches 
87 Feet 

40 Feet of roand timber 
or 50 feet of hewn tia4>er 
128 Solid feet, i. e. 8 in 
length, 4 in breadth and 
4 in height 



mdce one 



r Foot 
Yard. 

Ton or load. 



Cord of wood. 



EXAMPLES. 



Ton. 
65 
19 
36 
5 7 



1. 

7. 
37 

2 6 

1 7 

33 



m. 



229 

1 2 7 

54 



Card. 

3 9 

4 

1 8 

2 9 



1 8 
5 6 
72 
86 



^p 



m 



1 02 1 
1 37 
6 5 9 
124 



4- 



«*V« 



5 
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10. OF WINE MEASURE. 

By Wine Measure are measured Rum, Brandy, Perry, Cider, Head, 
Vinegar and Oil. 

TABLE. 

td qt. 

gal. 

ane. 

run. 

^hd. 

tier. 

hhd. 

P.orB. 

T 



. 2 Pints pti. 


* 




r Quart, moak 


4 Quarts 






Gallon, ^ 


10 Gallons 






Anchor of Brandy, 


18 Gallons 






Runlet, 


31| Gallons 




onke ODe< Half Hogshead.' 


42 Gallons 






Tierce, 


63 Gallons 






Hogshead, 


2 Hogsheads 




1 


Pipe or Butt, 


2 Pipes 


- 




L Tun. 


. ^ 


EXAMPLES. 
1. 


Hhi. 


goi- 


qu. pu. 


3 9 


5 2 


! 3 1 


I 6 


2 1 


' 1 


3 5 


1 2 


! . 1 


2 9 


3 S 


1 
1 


2 



r. 


AM. 


*«/. 


fU. 


1* 


8 6 


2 


5 3 


3 


1 


3 5, 


1 


3 6 


1 





1 7 





2 9 


2 


I 



H. B. A PtW Wine Measure is 28| cubic inchei. 
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11. OF ALE OR BEER MEASURE, 

TABLE. 



^ Knte 

4 Qjaarts 

8 Gallons 
8} GalloB» 

9 Gallons 
2 Firkins 

5 Kilderkins 

1| Barrels, or 54 gallons 

2 Barrels 

^ Barrels, or 2 hogsheads 



ked 



> make one < 



hhd. 
3 2 7 

2 8 
1 7 3 

2 7 



1. 

gall. 

4 8 

5 1 
2 4 
1 6 



2 
3 
J 




Quart, inarKea qts 

Gallon, g-a/. 

Firkin of Ale in London, A. fir 
Firkin of Ale or Beer. 
Firkin of Beer ia London, B.^r. 
Kilderkin, kill. 

Barrel, bar. 

Hogshead of Beer, hhd. 

Puncheon, pun. 

L Butt, butt. 



EXAMPLES. 



B.fir. 
2 3 
4 6 
9 8 
d 6 



2. 

gal. 
6 
2 



9^9. 
2 
3 
1 




N. B. A Pint Beer Measure^ is 35^ cubic inches. 



,\ 



12. fF DRY MEASUllE. 

By Dry li^asure are measured al) .Dry Goods,, such as Cor|i, Wheat, 
Seed, Fruit, Roots, Salt, Coal, &c. ' *" 



2 Pints 
2 quarts ' 
2 Pottles 
2 Gallons 
4 Pecks 
2 Bushels 
2 Strikes 
2 Cooms 
4 Qjiiarters 
4| Quarters 
6 Quarters 



TABLE. 

r Q^art, 
Piimte, 
Gallon/ 
Peck, 
Bushel, 



marked 



%■ 



.•>i?t*-^*- 



Quarter, 

Chaldron, 

Chaldron in London. 

Wey, 

Last. 



qt9. 
pot. 
gal. 

pk. 
hush. 

str. 

CO. 

qr. 
ch. 



wey 
last 



SXGT. !• 6. 



COMPOUND ADDITION. 



4f 









EXMSFLES. 












1. 






2. 




t 7 

1 8 

to 

< 


t 

8 


1 


1 
3 


pi. Ch. 
1 3 X 

2 6 

1 1 8 
1 7 


1 6 

2 8 

1 2 

2 6 


> 

3 
1 
3 


5 

7 

6 




•ft 













N. B. AgaUoth Diy Measmei cooteiDt 268f cubic indief 



7%f fiXkming an daiMdnoHons cf things eomted hy the 

"Tale." 

12 Particiilar things make 1 Dofcen, ' / 

12 Dozen 1 Gross, 

12 Gross or 144 doz. • 1 great Gross* 

ALSO, 

20 Partictilar things make 1 Score. 



DenamifuUhns of Measures not included in the Tables. 

6 Points make 1 Line, 
12 Lines . . Inch, 
.4 Inches . . Hand, 

3 Hands . . Foot, 
66 Feet, oir 4 Poles, a Gunter's Chain, 

3 Miles . . league. 

A Hand is used to measure Horses. A Fathom to measure depdiSh 

A League in reckoning distances at Sea. 

K. B A Qjaintal of Fidi weighs 1 cwt. Avoirdupois. 
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COMPOUND SUBTRACTION. SsiiT, I 6. 

♦ 6. COMPOUND SUBTRACTION. 



COMPOUND SUBTRACTION teaches to find the diffcFcnce between 
any two sums of diverse denominations. 

RULE FOK COMPOUND SUBTRACTION. 

** Place those numbers under each 7)ther, which are of the same denom- 
*' ination, the less being below the greater ; begin with the least denomina- 
" tion, and if it exceed the figure o\"cr it, borrow as many units as make 
*' one of the next greater ; subtract it therefrom ; and to the difference 
" add the upper figure, remembering always to add one to the next supe- 
" rior denomination for that which you borrowed. 

Proof. — In the same manner as Sipiple Subtraction. 



1. OF MONEY. 

1. Supposing a man to have lent £185 10s. Id. and to have received 
again of his money, £93 155. bow much remains due ? 

OFERATIOir* 

I. «. 

9. a. £• t* 

1 7 From 3 1 

1 5 Take 8 6 15 



£. 
Lent 1 8 5 
Received 9 3 



Due 



9 1 



1 5 



Proof 18^ 10 



1 



Lent 


£• 

6 3 7 1 


7 


d. 
8 


Received ' 

at sundry < 

times, i 


' 16 3 
i 7 8 

I ^ 9 
§ 13 9 

^32 6 1 


2 
4 
15 
6 
1 


5 

11 
8 
4 


Received 
in all 








Vet due 









The sum of the several payments 
must first be added together* and 
the amourft subtracted from the sum 
lent 



4.\From £39 Is. 6i. 1 yr. take 
£7 iSMIief. and what will remain 
Jfiw.£31 13f. ^d. 
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5. A certain man sold a lot of land for £735 lis. 6d: he received at 
ono time £61 dt: at another time, JC195 13f. lld» how much is there jet 
dttet Au.£4n ISr* 7dC 



2. OP TROY WEIGHT. 
1. 



a. 


or. 


VWia 


8^ 


A. 


ttV 


\ JMM* 


From 7 6 


8 


1 6 


1 3 


7 


3 


6 


Take 3 


9 


1 7 


6 


f 


8 


9 



RciBUM 

Prga£ 



3. OP AYOIRBUPOIS WEIGHT. 

1. ' s. 



a. 


•r. 


if. 


T. 


CWI* 


jr. 


a. 


Mr. 


ir 


9 


] 5 


6 


6 


1 1 


1 


1 4 


7 


3 


6 


S 


7 


1 


5 


1 


1 6 


9 


8 


• 



r. 

89 
1 « 


6 
9 


4. OP TIME- 

1. 

w. d. h. 
3 6 SO 
1 2 18 


4 4 

5 9 


i. 

6 6 
6 7 






• 




^ 



i 



«8 



* »: [t'V. I •■ • i 



v\^ 



1 < 



COMPOUND SUBTRACTION. 

9. OP MOTION, 



1 6 
8 



f 

2 7 

3 4 



a 



3 3 
2 3 



2. 



Ssdr. Iw;6. 



9. 


• 


1 


6 


8 


5 1 


3 


9 


6 7 





t 7 

1 6 






61 'dS*' ictbTti iili: aS^i:. 

1. 



qr. 

1 

1 



ft. 

2 

3 



fte 

n)7 



2. 



2 
3 



Dtg. 
5 6 
1 7 



.0- 



Ml*i 






7. OP LONG MEASURE. 



im. jkr. p. yd$ 



r 3 

1 6 



5 
2 



i*«k 



7>- 
2 6 

2 7 



2 1*8 

1 2 9 



;**^ 



MMJb 



bar* 

1 

1 



ii«W 









T 



T 



■wr 



'^. 



8. OF LANDraR aa 

1 


WA»M 


11^ Ml 17 
1 t : >' 16 


poL 
1 8 
1 



2. 

1 6 
2 1 



»do 



■ ■ H [ « I « I I 



tf l I >■ 
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6. 




COMPOUNl 


[) SUB 


TIIACTION. 


<^ 






9. 

1. 


OP SOLID MEASURE. 




Ton$. 
4 6 
1 9 




2 9 

3 4 


in. 
1 8 6 
12 3 7 




Cordi. ft. 
6 8 2 3 
6 12 7 


8 1 
16 2 9 














*• 


k 


r 


- 




• 


■ -• 



10. OF WINE MEASURE. 



1. 



Hhd. 


««t 


?<•• 


Tun. 


ffJl4{. 


«•'• 


«5 


3 1 


« 


7 6 


1 


1 6 


17 


3 3 


3 


S 4 


1 


4 3 



11. OF ALE AND BEER MEASURE. 



1. 



2. 



Hhd. 


gal. 


ftt. 


BtiM. 


A&J. 


i<^' 


8 9 


1 9 


2 


6 3 


1 


I 3 


3 7 


2 5 


3 


2 9 


1 


1 



i ' 



12. OF DRY MEASURE. 





1. 




Bm. 
6 1 


t 


9(f 

2 


5 


1 


4 











2. 




Choi. 

1 7 1 

7 6 


(it. 

1 8 

2 2 


2 





G 
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THE 



SCHOLAR'S ARITHMETIC 



OBSERVATIONS. 



The Scholar has now surveyed the ground work of 
Arithmetic. It has before been intimated that the only 
way in which numbers can be affected, is by the operations 
of Addition^ Subtractiony Multiplication and Division. 
These rules have now been taught him, ancJ the exercises in 
a supplement to each, suggest their use and application to 
the purposes and concerns of life. Further, the thing need- 
fid, and that which distinguishes the Arithmetician, is to 
know how to proceed by application oi these four rules to 
the solution of any arithmetical question. To afford the 
scholar this knowledge is the object of all succeeding rules. 



SECTION IL 

aULES ESSENTIALLY NECESSARY FOR EVERY PERSON TO FIT AND QUALIFY 

THEM FOR THE TRANSACTION OF BUSINESS. 

These are ten : Reduction^ Fractions,* Federal Money, Elxckangey Interest^ 
Compound Multiplication^ Compound Division^ Single Rule of JTireCy Double 
Rule of Three, and Practice. 

A thorough knowledge of these rules is sufficient for every ordinary oc- 
currence in life. Short of this a person in any kind of business will be 
liable to repeated embarrassments. I| is the extreme usefulness oi these 
rules which, commends them to the attention of every Scholar. 

.■ II r ^" m III I ■ I I .. II , I I.I II m il ■■■ i l ^ ■ ■ « ■ 

* PBAeTioMs are taken up here no further than is necessaiy to iImw their 8igiiificati^ii» 
MnJ to illustrate the principles of Federal Mokky. 
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} 1. REDUCTION. 



. '< REDUCTION teaches to bring or exchange numbers of one denom* 
'* ination to others of different denominations, retaining the same valne.** 

IT IS OF TWO KIPfDS. 

i; When high denominations ate to be brought into lower ^ as pomids into 
shillings, pence and farthings ; it is then called reduction descending, and 
is performed by Multiplication. 

2, When lower denomifiations are to be brought into higher^ as &rthings into 
pence, or into pence, shillings and ponnds ; it is then called reduction as* 
CENDiNo, and is performed by Division, 

BMDUCTION DESCENDING. 

RULE. 

Multiply the highest denomination by that number which it takes of the 
next less to make one of that greater ; so continue to do till you haTe 
brought it as Tow as your question requires. 

Proof — '^ Change the order of the question, jnd divide your last pro- 
duct by the last multiplier, and so on.'' 

EXAMPLES. 

1 III £n tSs. 6d. Sqrs. how many fiirthings ? 

operation. 
£. s. d. qrs. In this example, the highest denom 

1 7 13 6 3 ination is pounds, the next less, is 

2 Shilling$ in a pound, shillings, and because 20 shillings 
— make one pound , therefore, I multiply 

3 5 3 Shillings in £\'7 I3s. £17 by 20, increasing the product by 
1 2 Pence in aSkitling. the addition of the given shillings 

(13) which it mudt be remembered. 



4 2 4 2 Pence in £n 13s. 6d. most always be. done in like cases; 
4 Farthings in a penny, then because 12 pence make one shU* 

ling^ I multiply the shillings (353) by 



.«. 1 6 9 7 1 Farthings. 12, adding in the given pence (fid.'S 

lastly, because 4 farthings make one penny, 1 multiply the pence (4242) 
by 4, and add in the given farthings (Sqrs.) 1 then find that in £17 13s. 6d. 
3qrs. there are 16971 farthings. 

PROOF. 

3qrs. To prove the above questicm, change the 

order of it, and it will stand thus : in 1697] 
6d. * %^hings, how many pounds ? 

^h^ide the last product by the last multiplier 
13jr. thi^lmainder will be farthings. Proceed in 

this way till all the steps of the operation have 
£17 be§» retraced back ; the last quotient with the 

reiAaidfders will be proof of the ^ic^'o^^^c;^ 5& 
the operation if they agree witli the 8uiik^v^ii*vti>\v<^^<^^^3f^ 



4) 1 6 


9 


7 1 


12) 4 


2 


4 2 


2|0) 


3 


5J3 



^ 



Bt 



REDUCTION. 



Sect.. II. I. 



2. In £1 14s. 6d, iqr, bow n^any 3. In £l 6s. 4d, how many pence ? 
ferthiogs? Ans.74nqrs, JIns. IK^Qd. 



4. In 29 guineas, at 289. each, 5. loi £173 15f. how many six-pen 
how ipany farthings ? j3iw. 38976 ^r*. ces ? -^ Am. 6950. 



6. In 12 crowns ^t 6s. Id. how 
tfiany pence and farthings ? 

Afu. d4Bd. 3792^. 



7. In 671 eagles, at 10 dolls, eaoa^ 
how many shillings^ three-pences, 
pence, and Ikrthings ? 4ns. 40260a. 
161040 three'-fene^Si 483120 pmce^ 
and 19324B09rj* 



- « , « 



<. Xi 



Sect. II. 1- REDUCTION. 6» 

REBUCTION ASCENDING. , 

RULE. ;• * 

Divide the !owest denominatioa given by that number which it takes oi 
the same to make one of the next higher, and so continue to do till you have 
brought it into the denomination which your question requires. 

EXAMPLES. 
1. In 16971 ^uihings Jjjiow many pounds ? 

OPERATION. 

Farthings in a penny 4)16971 3qrs. 

Pence in a shilling 12)4242 6d. Reduction descending and ascend- 

■ ing reciprocally prove each other. 

Shilhngs in a pound 2|0)35|3 13t. 

£ii 

Jhu. £17 133. 6d. Sqn. 



2. In 1765 pence, Viow many 3. In 38976 ftrthings &6w many 
pounds? Ai8. £1 Is. Id. guineas? j9ns. 29 



' 4. In 6960 sixpences, how many 6. In 3792 farthings, how many 
pounds? Mi. £173 Us J orowns^? . iffti^ If. c 




M 



REDUCTION. 



Sect. 11. i. 



6. In 48960 farthmgi, how many 7. In 6952 thrce-pcncea, how 
Dence, three-peoooB, ^ix^pences and many pistoles at 92t Jini. 79 
lollars ? 

Jim. 1 2240 pence J 4080 ihree-pencet, 

' 2040 *iVp«nref, 1 70 <loW«rj, 



REDUCTION ASCENDING ST DESCENDING. 

1. MONEY. 
1. In 57 moidores, at 369. each, In this question .the first step will 



bo^ inany dollars ? 



be to bring the motdores into shillings: 
Jhu. ^342. lastly bring the shillitigB into dollars. 

2. In 76 pistoles how many pounds J 

Jltu. £82 10«. 



3. In jS73 how many guineas ? 
An$. 52 gmmiOM^ 4f« 



4. In £63 and 5 guineas, how 
many dollars ? Atu. ^233 2f . 



Sect. II. 1- REDUCTION. 66^ 

" When it is required to kn&m haw many sorts of coin of Afferent value* 
and of equal number are contained in any nunUter of an(^erkfnd.;^.i^xi^ 
the several sorts of coin into the lowest denomination mentioned, and ad'i 
them together for a divisor ; then reduce the money given into the same 
denomination for a dividend, and the quotient arising from the division will 
be the number required." 

Ab/e.. Observe the same direction in weights and measures. 

1. In 54 guineas, how many pounds, doUars^and shillings of each an 
equal number? 

OPERATION. 

£1 is 20 shillings 64 guineas 

1 dollar is 6 shillings 28 shillings is a gaioea 

1 shilling is 1 shilling 

— 432 

Divisor 27 shillings 108 

Dividend 1512 shillings. 

87)1512(56 of each ; that is, 54 guineas include the value of one pound, 
135 one dollar, and one shilling 56 times. 

162 
162 



000 



,T o 



2. Ill 172moidoreshowmany eagles, dollars and nine-pences. of each the 
like number ? Ans. 92 of each, and 68 nine-pences over. 



3. In f'37 guineas how mapy^iinoifjQres, pistoles, pou^l^ds, and doUan t 
each tfef Uke number ? •^«- -79 of eacl 




-^ 6^ REDUCTION. Skct. II I 

TROY WEiGirr. 
U III 4ft. Sax and t6pr»t$. how many grains ? 

OPERATIOJr. 
Ih, 02. p9fU 

4 6 IS * 

12 Qz. in aponni!. 

53 ounces. 

20 pwta. in an oiiD€S. 



1076 penny weights. 
24 grains in 1 pwt 

4304 
2152 



It 



jRro^ 24)25624 grains, the Ant. 
20)1076 16 pwti. 

12)53 502, 



41b. 



f. Ib lOA. df silTer, how many spoons, each weighing 5ojr. 10 pwt$. ? 

j9nf. 21 spoofUf ana 90 pTgts. over. 



9 bk fOKMO jpWM dt silver, how many pounds f «^>w« 49 

PftOOF 



■> 



Skct. IL h. 



REDUCTICW 



Jliinrcr lib Hojr. Spate, ^prg. 



ft. In 4060 gnint «f nhttr, oow mmj tea fpoooi, each one ooBoa t 



'f . 



. ■••< J 



f-' ) ; if •«.'. 



noor. 



Cbtf. 
1 In 67 



a. AFOmDUPQlS fVEJGHT. 

fr« & or. 
1 15 ]], howmaDydnost 



28 

2165 
ftSS 

7646 
16 

4»«1 
7646 

120731 
16 

724386 
120731 

1931696 



^ PROOF. 

16)1931696 



16)120731 llM. 
28)7646 ISB 



4)269 lar. 
67 Cb 



k 1 i ■ 



a 



Tf 



^^ , REDUCTIOK 

t. b 14048ar. how niiny huaidradtweight T 



^ H. 1. 



» ■?< ,. »' 



•I • .*r»:'; ^ ■< "* , • .• <*' 



., . -A . . , J . 



hV; ' 



' K rJ 



Jk b 470 boset of Sugar, each 26A. how maoy Cwt f 

An. lOOC Offf. 12a. 



'./ «• 



4. Id ]7Cbr. l^r. 6/^ of Sugar, how maoy parcob, each i7tt« t 



N 



Sect* 11. K. 


aEDUCTION, 


V 


:' • • • i- . ■ 


4, 


TIME. 


. . ' ■,*!'»"'*• w '■ i ; 


1. )n 121812 seconds how many 

OPERATlOir. 

6|0)12]81|2 12 MC. 


hours? 


noow. 
33 60 18 


6 0)20d|0 SOifi. 
Jbu. 33h. 50m. 12j. 






60 

8030 
60 



M 



181812 

2. Supposing a mso to be 81 years old, how many seconds has he Htedt 
allowing 365 days 6 hoars to a year ? Am, 668709600 mcwi^. 



3. H<iw mafly minutes from the commencement of the war between 
America and &gland, April 19, 1775, to the settlement of a general 
peace, which took i^ace, Janvary 8Q, 1783 ? Am. 4079160 



* r i 



1 



eo* 



REDUCTION. 



4. Id 413280 nunntes how many weeks t 



» 



4tiij:\ i 



v\ 



1 1. • 



' ■ ■ I 



Sect. II. t. 
dint. 41 wteh. 



^ jtfd 



» 



,. i ; 



; ( 



K\ '. .\i 



.i,. ^';; 



t«,'i- 



6. LOM} MEASURE. 
6. Reduce 16 miles to barley corns. 

OFEIUTION. 

16 MUes. 
8 

128 Furlongs. 
40 

6120 Rods. 
5|» 



* ■ l» i . ■• 



26600 
2660 



28160 Yards. 
9 



*\' 



84480 Fesi. 
12 



1013760 Inches, 
3 



• >•' ^ 



!•: 



PROOF. 

3)3041280 
12)1013760 

3)8448tf 

tll)28160 

2660 
2 

4|0)612|0 

8)128 



' • ■ • ■ < . ; t ■ 



rt■^ 



ie 



t Divide by 11 for 6^ and multiply 
the quotient by 2. The reason is be- 
cause 6^ reduced to half yards is 1 1. 



Answer f 3041280 bar. corns. 
* To multiply by one half (^) it is only to take half the multiplicand. 

2. In 47520 feet how many- leagues ? Ans. 3 leagues. 
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3. How many times does the wheel which is 18 feet 6 mches m circnm- 
Ibrence^ torn round in the distance of 150 miles t 

Ant. 42810 times, and ISOmcheaoTer 



I I 



4* Jfiow many bnilej corns wiO reach itmnd tha Globe, it being 96% 
degiws t Jbm. 476680160a 



1 



flf REDUCTION. Sect. II. 1 

6. LA/^D OR SqUARE MEASURE. 
'I'riA IS acred, 2' roods, how many poles ? 

OFEIUTION. PROOF. 

Ac. JR. 4|0)216|0 



13 
4 



4)54 



54 

40 ISAcftR. 



Aru. 2160 Poles. 

2. In 2852 rods how many acres? An$. IIA. SR. 12F 



7. SOLID MEASURE. 
1. in 1296000 solid inches how many tons of hewn timber? 

OPERATION. PROOF. 

5|0 15 

1728)1296000(75|0 50 

52096 



^ — 15 Tons, the Answer. 750 

8640 1728 

8640 

6000 

00 1500 

5250 
750 



1296000 Inehes. 
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t. in 56f9600 lolid inches, how many cordf of wood f 4m. t6. 



t * 



3. How many solid mches in a cord ? Am, 221184. 



Z. DRY MEASURE. 
1» in 76 bnshelii of com how many fiuilif 

opcnATiov. nooF. 

76 t)4800 

• . 4 . ,— ^ •, 

soo ■ 

8 4)900 

2400 76AHMii 
2 



jfliit. 4800 fU. 



2. In 9376 quarts how many bosheli t jfnt. 293. 



It would be needless to give examples of Reduction in all the weights 
and measures. The understanding which the attentive Scholar must 
already have acquired of this rule, by the help of the tables, will ever be 
sufficient for his purpose. 



M 



SUPPLEMENT TO REDUCTION 



^K^«*..II.r| 



»lv 



f''^fit;f-' 



SUPPLEMENT TO REDACTION. 



QJtJESTIONS. 

■ ■ » ■ ' 

1. What is Reduction? 

2. Of how many kinds is Reduction ? What are they called ? Wherein 

do these lands differ one from the other ? Which of the fundamental 
rules are employed in their operation ? 

3. How is Reduction Descending performed ? 

4. How is Reduction ksKSBH^Stxf peHbrm^d ? 

6. When it is required ioY^am hffW Witij Uotik ^itM.^e^hA or 
meai^iir^s of different values, of each an equal numl^r, are contained 
in vkf oth er number of another kind, what is the method of pro- 

"J EXERCISES. 

h ^llia^vB6\ guineas, how many 2. How many rin^jfe, each weigh- 
crowns ? ing Bpwts, Igrs. may be made of 

jSfit. 153 ercroms^Qd. over. Sib. 5oz. 16pwt8. 8^r9. of gold ? 

Ahi. 158 



-■.:>,? 



I 1 
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S. How many steps of 2 feet 5 inches each, wiB it rebaiMi a wan to.take, 
travellinif from Leoininster to Boston^ itbeii^ 43 mileat ' 

ibsi 95947. 



4. Let 70 dollars be distributed 
^mong^ three men in such manner 
that as often as the first has os, thci 
second shall have 7«. and the third 9ff. 
What will each one receive ! 

Ans. first $16 4ff. second $23 t$. 
third $30. 



5. How manj square ieet in a squars 
mile ? Am. 27878400 



ee SUPPLEMENT TO REDUCTION. Sect. II. 1 

' 6. If a. Tintner be desirous to draw off a pipe i>f Canary into bottles, con- 
tuning pints, quarts, and 2 quarts^ of each an equal' number, how many 
must he have * •*•»• ^^ ^ «««*• 



7. There are three fields, one contains 7 acres, another 10 acres, and 
the other l£ acres and 1 rood : how many shares of 76 perches each« are 
contained in the whole ? Ant. 61 tkaurtt and 44 perches over. 



bzcr. 11. 1. 



SUPPLEMENT TO REDUCTION, 



67 



8. There are 106/6. of silver, the property of 3 men; of which A re« 
ceiyes 17/6. lOoz. Idpwts^ I9grs. of what remains, B shares loar* 7gr$* s# 
often as C shares ISpwts. What are the shares of B and C f 

Ans. BU share 53/6. Qoz, Bpwts. bgn, d W^re 34/i« 4or. IBfimU 



*8 FRApifONS. Sect. II. 2 

} 2. FRACTIONS, 



WHEN the thing or thbga signified by figures are ithoU ones, then the 
figures which sigmfy them are, called integen or whoU numben. But 
when only some parts of a thing are signified by figures, as two durd$ of 
any thing, ^re sixths^ seven tenthSf ^e, then the figures which signify these 
parts of a thing being the expression of some quantify Uss than one, are 

called FRACTIONS. 

Fractions are of two kinds, Vulgar and Decimal; they are disttng^h- 
ed by the manner of representing them ; they also differ in their mckies of 
operation. 

VULGAR FRACTIONS. 

To understand Vulgar Fractions, the learner must suppose an integer 
[OT the number 1) divided into a number of equal parts ; then any number 
of^these parts being taken would make a fraction, which would be re- 
presented by two numbers placed one directly over the other with a short 
line between them thus, | two thdrdsy | three fijihs^ } seven eighths^ 4^. 

Each of these figures have a different name and a different signification. 
The figure below the line is called the denominator, and shews into how 
many parts an integer, or one individual of any thing is divided — the figure 
above the line is called the numerator, and shews how many of those parts 
are signified by the fraction. 

For illustration, suppose a silver plate to be divided into nine equal parts. 
Now one or more of these parts make a firaction which will be represented 
by the figure 9 for a denominator placed underneath a short line shewing the 
plate to be divided into nine equal parts ; and supposing toco of those parts 
to be taken for the fraction, then the figure 2 must be placed directly above 
the 9 and over the line (|) for a numerator, shewing that two of those parts 
are signified by the fraction, or tzro ninths of the plate. Now let 5 parts of 
this plate, which is divided into 9 parts be given to John, his fraction would 
be f fioe ninths ; let 3 other parts be given to Harry, his fraction would be 
} three ninths ; there would Uien be one part of the plate remaining stilt 
(5 and 3 are 8) and this fraction would be expressed thus ^ one ninth. 

In this way all vulgar fractipns are written ; the denominator or number 
below the line, shewing into how many parts any thing is divided, and the 
numerator, or number aJ>ove the line, shewing how many of those parts 
are taken orjignified by the fi:action. 

To ascertam whether the learner understands what has now been taught 
him of firactions, let us again suppose a dollar to be cut into 13 equal 
parts ;-— let £ of those parts be given to A ; 4 to B ; and 7 to C. 

£ A's firaction — 
Required of the learner that he should write < B's fract'on — 

( C's fraction — 
It 18 firom division only that firactions arise in Arithmetical operations : 
the remainder after division is a portion of the Dividend undivided ; and is 
always the numerator to a fraction of which the Divisor is the penominator. 
The quotient is so many integers. 

The Arithmetic of Vulgar Fractions is tedious and even intricate to be- 
ginnen« Besides they are not of necessary use. We shall not therefore 
enter into any fiirther consideration of them here. This difficulty arises 
^^hiefly from the variety of denominatcrt i for when numbers are divided 
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into different kinds', or'parts, they cannot be easiljr compared. This con- 
sideration gave rise to the invention of 

DECIMAL FRACTIONS. 

Decimal Fractions are also expressions of parts of an integer; or are in 
value something less than one of any thing, whatever it may be which is 
signified by them. 

In decimals an integer, or the number one, as 1 foot, 1 dollar, 1 year, &c. 
IS conceived to be divided into ten equal parts, (in vulgar fractions , an inte- 
ger may be divided into any number ofpart^) and each of these parts is sub- 
divided into ten lesser parts, and so on. In this way the denominator to a 
decimal fraction in all cases, will be either 10, 100, 1000, or unity '(I) 
with a number of cyphers annexed ; and this number of cyphers will always 
be equal to the number of places in the numerator. Thus, -fj^ -f^^ ^^ 
are Decimal Fractions , of which the cyphers in the denominator of each arc 
equal to the number of places in its own numerator. 

^' As the denominator of a decim^ fraction is always 10, 100, 1000, kc. 
*< the denominators need not be expressed ; for the numerator only maybe 
** made to express the true value ; for this purpose ft is only required to 
'^ write the numerator with a point (,) before it, called a separatrix, at the 
** lefl hand, to distinguish it from a whole number ; thus, ^ is written ,6 ; 
"A\>27; T^/^ ,685, &c." . 

When integefs and decimals are expressed togetl^er in the same ^um, 
that sum is called a mixed number ; thus, 25,63 is a mijied number ; 25, 
or all the figures to the lefl hand of the separatrix beipg integers, and ,6S 
or all the figures to the right hand of the same point beifig decimals. 

The first figuiie on the right hand of the decimal point signifies tenth 
parts ; the next, hundredth parts ; the next, thousandth parts, and so on. 

,7 seven signifies seven tenth parts. 
"* ,07 — seven hundredth parts. 
,27 — two tenth parts and seven hundredth parts ; or twenty seven 
hundredths. 
,357 — > three tenth parts, five hundredth parts, and seven thous- 
andth parts ; or 357 thousandths. 
5,7 — five, and seven tenth parts. 
5,007 ,— hve and seven thousandths. 

The value of each figure ifrom unity, and the decrease of detimiJf to* 
ward the right hand may be seen in the following 

TABLE. 

w ^ J- >3 ^ 3 S 3 

QX OX XO XO 

987654 32 1, 23456789 

Cyphers placed to the right hand of decimals do not alter Ihevt'^^Ssfts^'j-* 
Placed at the lefl hand they diminish thei^ v*i\vi^ Va ^\.<>w^<M Y^ci,^^i^n«^- 




~ to 
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ADDITION OF DECIMALS. 
RULE. 
" 1. Plice the nambera whether mixed or pure dedmala, under each 
other accordbg to the value of their places." 

" S> Find their Bum as in whole numbers, and point off so manj places 
*' for decimals as are equal to the greatest number of decimal pkces in anj^ 
" of the given numbers," 

EXAMPLES. 
I. What is the amount of 73,612 guineas, 436 guineas, 3,S7 guineas, 
,8632 of a guinea, and 100,19 guineas when added together. 

opKRATioN. The decimals are arranged from 

73,612 the leperatrix towards the right 

"■" hand, and the whole numbers from 

the same point towards the left hand. 
The greatest number of decimal 
places in any of the numbers is four, 
consequently foui figures in the prb- 
duGtmust he pointed ofT for decimals. 

3. Required the sum of 37,8S) + 
546,56+8,4+»7,325. 

Am, 629,896. 



5j27 
,8632 
100,19 

dim. 613,9362 gvintas. 



4.- What is the sum of three hon- &. Add six hundred and five thou- 
dred twenty-nine and seven tenths ; sandths, and four thousand. i: aad 
tbirty-seren and one hundred and three hundredths 7 
sixty-two thoQHandtbs ; and sixteen Sum 4600,056. 

hundredths, when added ti^ether? 
Ant. 367,022. 



JVotc— When the numerator has not so many places as the denominator 
j Jns cypher*, prefix so many cyphers at the left hand as will make up the 
deAct ; so j/ss 's written thus, ,005, &c. 
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SUBTRACTION OF DECIMAUS. 

RULEL 

x'* Placft the nomben according to their Talae ; then tvbtnct M itt whole 
numbers, and point off the decimaJs as in Addition." 

EXAMPLES. 

r. From 716,325take 81»6201. S. From 119,1384 take 96,91. 

OPERATION. lUm. 23yS284. 

From 716,325 
Taki 81,6201 



634,7049 



^: What 18 the difference between ' ^ «. |Vom 67» tak6 ,92. 

287 and 3,1 15 ? Am. 283,886. /ttm. 66, 08. 



AH the operati<ma in Decimal Fractions are extremely easy ; the on]j( 
liability to error will be in placing the numbers and ^pointing off the deci* 
mals ; and here care will always be security against niistakes. 

MOLTIPUCATION OF DEOMAIS. 

RULE. 

^* I, Whether they are mixed numbers or pure decimals, place the &c* 
tors, and multiply them as in whole numbers." 

** 2. Point off so many figures from the product as there are decimal 
places in both the factors ; and if there be not so many decimal places 
in the product,. supply the defect by prefixing cyphers." 

EXAMPLES. 

1. Multiply ,0261 by ,0035. In this example, the decimals In tht 

OPERATION. two factors taken together are etgAl; 

9^261 the product falls short of this number 

•0035 by Your figures, consequently, four 

*— cypners are prefixed to the left hand 

1305 of the product. 

783 



.00009136 Product. 



7i 
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ft. Multiply 31,72 tj 66,3. 
Products 2071,316. 

orEBATipir. 
3 iV7 2 
6 5,3 



3. Multiply 26,238 by 12,17 
Product, 307,14646. 



I L 



^^;S^^^ 



i. tlbMply 17,6 by ,76 
Prd&cr, 13,2. 



■> 



^/ 



DUnStON OF DECIMALS. 
RULE. 



** h Tbe places of decimal parts iu t)ie diviBor , and quotient counted 
together must be alway:S equal to those in the dividend, therefore divide as 
in whole numberB, an^ from the right hand of the quotient, point off so 
many plabes for decimals, as the decimal places in the dividend exceed 
those in the divisor. 

** 2. If the places of the quotient be not so many ds the rule requires, 
supply the defect by prefixing cyphers to the left hand. 

" 3. If at any time there be a remainder, or the decimal places in the 
cUvisor be inore than those in the dividend, cyphers may be annexed to the 
dividend or to the remainder, and the quotient carried on to any degree of 
fafftPtniBss." 

ncj,: , EXAMPLES. 

Divide 2,736 by 61,2. 

OPERATION. 

j^l,2)2,736(,0634+ 
-' 2,560 



tii 



1760 
1636 



2140 
2048 



In this example H^ere are Jive dectmoUs 
in the dividend (counting the two cy- 
phers which were added ,to the remain- 
der of the dividend after the first division) 
that the decimals in the divisor and quo- 
tient counted together may equal that 
number, a cypher is pCisfixed to the left 
hand of the quotient 
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DECIMAL FRACTIONS. 
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In the division of dedmals it is proper to add cyphers so long as there 
.continues to be a remaiEfder, this howerer is not practised, nor is it neces- 
^rary ; four or fire decimals being sufficiently accurate for most calculations. 



«. Diride 3166,293 by 26,17. 
Q^ttotietU, 1263+ 



NoTB. Tkeaepafatrtxisomittad in 
the answem to toe exlmplcs pn thit 
psfe to exercise the lehohur iaplacing 
itaeoording to nde; to this the tn- 
stroetor slionld be paitiailariy atten- 
tive* 



. f- } 



tr 



3. Divide 6797 bj 19|B, 



i\f 



4. Diyide 17394B bj.|375. 
QuolMiU, 463861+ 



' » 



^■- ). 



r^ Dmde 2 ]ij 49^1 
Qm^mnI. 097+ 



6. Diyide ,012 by ,006. 
Quo^Mfi^, 24. 
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REDUCTIQK OF DECmM£. 

CASE 1. . • 

TO REDUCE VULGAR FRACTIONS TO DECIMALS. 

RULE. 
AmtEXt. cypher to the Aumerator and divide it by the denoiiiinator» an* 
nexiag a cypher cobtintially to the remainder. The quotient will be the 
decimal Fjequire^. 

^'c' '"-'-' -^i ;■•;;■;." -/^ EXAMPLES. 

1. Reduce | to a decimal.' 2* Reduce 4 to a decimal 



OFERATION. 

6)3,0(,6 Am. 
30 



The numerator in these 
operations i& considered as 
an integer, and always re- 
. . q^ire9 tl^e decimal point to 
.,,be placed immediately af- 
ter it, the cyphere annexed occupy the places 
of 4«o|^s, ^^ %|(wf|(k^Ai8^ ^ pointed off 
according to the rule in cuvision. 



J., 



i-V- I 



OPERATION. 

7)1,0G1428+J9«it. 
7 

SO 
28 

20 
14 

60 
66 



3. Reduce }• }, and | to decimakt Anm9r$i\%B fi. /tB. 



4. Reduce ^, ifi; and jfwv ^ decimals. A^. ,1923+»026 ,007974 



k" ., 



CASE 2. 

n r€dv€$ fnumhen of d^ermU denominaiionSj oi of Moneys Weighi atui 

Measure to their decimal valuei. 

RULE. 

'* I. Write the given numbers perpendicularly under each other for 
' rlJrtdendSf proceeding orderly from th« lea?t to the greatest. 
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^ " II. Opposite to each dividend on the left hand, place such a number 
*' for a divisor as will bring it to the next superior denomination aqd draw 
j " a line perpendicularly between them. 

*' III. Begin with the highest and write the quotient of each, division, as 

** decimal parts on the right hand of the dividend next below it, and so on, 

"^ " till they are all used, and the last quotient will be the decinuJ sou§[)it.'' 

EXAMPLES. 
I. Reduce lOs. 6|(/. to the fraction of a pound. 

The given numbers arranged for the op- 
eration, all stand as integers. I then sup- 
pose 2 cyphers annexed to the 3(3,00) 
which divided by 4, the quotient is 75, which 
,528125 Ans. 1 write against six in the next line, and the 
spm thus pn^uced (6,75) I divide by 12, placing the quotient, (5625) at. 
the right hand of the 10 ; lastly, I divide by 20 and the quotient (,528125) 
is the decimal, required- 



OPERATION. 


4 


3, 


12 


6,75 


20 


10,5625 



2. Reduce 13f. B^d. to the deci- 3. Reduce 12p«te. I4gr$. to the 
mal of a pound. j9m. ,6789+ decimal of an ounce. Jf^. ,6291. 



CASE 3 
To find the value of any given decimal in ih$ terms of an integer. 

RULE. 

Multiply the decimal by that number which it takes of the next less de- 
qomination to make one of that denomination in which the decimal is given, 
and cut off so many figures for a remainder to the right hand of the quo- 
tient, as there are places in the given decimal. Proceed in the same m^- 
ner with the remainder, and continue to do so through all the parts of the 
integer, and the several denominations standing on the left hand make the 
answer. 



76 



DECIMAL FRACTIONS. 



5ect. II. i. 



EXAMPLES. 

I. What M the value of ,528126 of 
a pound ? 

pPERATION 



2 



SkUlings I 0,6 6 2 6 

1 2 



Penct 6,7 5 

Farthings 3,0.0 p 

figures in the given decimal, leaves 10 oh the lefl I^d which ar^ shillings. 
I then multiply the remainder, which is the decimal of a shilling ^y 12, and 
catting off as hefore, g^ves 6 on the leil hand for pence ; lastly, I multiply 
this last remainder, or decimal of a penny hy 4, and find it to he 3 farthings, 
without any.remaindj^r. It then appears that .528125 of a pound is in va- 



This question is the first example 
in the preceding case inverted, by 
which it will be seen that questions 
in these two cases may reciprocally 
prove each other. 

The given decimal being the deci- 
m^ of a pound, and sellings being 
the next less inferior denomination, 
because 20 shillings ma^e one pound, 
I multiply the decimal by 20, and cut- 
tiujo^ off from the right hand of the 
prbduc^ > immper of figures, for a 
remainder equal ^o the number of 



:r.-M I 



'f> ii> 



2. What is the value of ,73968 of 3. What is the value of ,768 of a 
a pound ? Au. 14i. 9)<{. pound Troy ? 



* ^ is the last remainder, 680 j^uced to its lowest terms. A firacfion 
is said to be reduced to its lowest terms, when there is no number wl|ich 
will divide both the numerator and denominator without a remainder. — 
Thus, set to the fraction its proper denominator -f^^, then divide the nu- 
merator and the denominator by any number which will divide them both, 
without a remamder, continue to do so as long as any number can oe foubd 
that will divi^^ them in that manner. 

4. 
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SUPPLEMENT TO FRACTIONS. 



QJJESTIONS. 

1. What are fractions ? 

2. Wliat'i^ie integers or iHiole numbertt 

5. What are mixed numbers ? 
4. Of how piany kinds are fractions ? 

6. How are Vulgar Fractions written ? 

6. What is signified by the denominator of a 

7. What is signified by the numerator ? 

8. How are Decimal Fractions written ? 

9. How do Decimals differ from Vulgar Fractions ? 

10. How can it be ascertained what th^ deoominator to a Decimal Ftnic- 

tion is if it be not expressed ? 

11. How do cyphers placed at the left hand df a Dedmal Fr^tioh dtttt 

its value ? 
IS. How are Decimals distinguished from whole nomben ? 

13. In the addition of Decimals what is tb^ rqle for pointiog off? 

14. What is the rule of pointing off Depimala in Shbtractioof ?. li Muki- 

plication? and in Division? 

15. In what manner is the reduction of a Vulgar Fraction to a decimal 

performed? 
t6. How are numbers of different denominations, as pounds, shillings, 

pence, &c; reduced to their decimal values ? 
17. If it be required to find the value of any given decimal in the terms 

of an integer, what is the method of procedure ? 

m 

EXERCISES. 

1. What is the sum of 79^ 6^ aad In Case 1. Ex. 3d, under Reduc^ 
of I when added together. 

OPERATION. tion of decimal fractions, the Scholar 

79,5 
6,25 may notice that |, ^ and f reduced 



,75 



86,50 Am. 



to decimals are, ,25, ,5 and ,75, 
When numbers, therefore, for ope- 



fL From 11 take f 

oPERATioir. rations in either of the fundamental 

76 Rules, are incumbered with these 



\Qyt6 RematnMir. fractions J, |, J, substitute for. Uieok 
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3. Multiply 68| by 5|. 

OPERATION 

6 8,2 6 
6,6 



SUPPLEMENT TO FRACTIONS. Sect. II. 2. 

their equivalent decimal fractions, 
that 18, for i ,26 for J ,6 for i ,76 
then proceed according to the rules 
already given for these respective 
operations in decimal fractions. 



3 4 12 6 
3 4 12 6 

3 7 6, 3 7 6 Product. 

4. Divide 26^ by 2|. 

OPERATION. 

2,6)26,26(10,6 QuoHent. 

26 ::. 




Many persons are perplexed by occurrences of a similar nature to the 
examples above. Hence is seen in some measure the usefulness of frac- 
tions, particularly decimal^ fractions. The only thing necessary to render 
any person adroit in these operations is to have riveted in his mind the 
rules for pointing as taught and explained in their proper places. They are 
not burthensome ; every scholar should have them perfectly committed. 

6. If a pile of wood be 18 feet A cord of wood is 128 solid feet ; 
long, 11^ wide, and 7| high, how the proportions commonly assigned 
many cords does it contain ? are, 8 feet in length, 4 in breadthi 

An$, 12 cordsj 68/eer,* 432 inches, and 4 in height. 

The contents of a load or pile of 
wood of any dimensions may be found 
by multiplying the length by the 
breadth, and this product by the 
height ; or, by multiplying the 
length, breadth and height into each 
other. The last product divided by 
128 will shew the number of cords' 
the remainder, if any, will be sc 
many solid feet. 



* The 482 inebes b tfa« fraction, ,26 of a foot, valued according to Casi 8, Redttctioi| 
IMeimal FneiAoM. 
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6. If a load of wood be 9 feet long, 7. What is the Talae of ,725 of a 
^ feet wide, and 4 feet high, how day ? Am. 17 hr$. 24 sum. 

nany sqnare feet does it contain ? 

j^. 126 feetr ^Mck ors tmofui 
iuni (f a cord. 



B. WlaliittMvaliM«riMtBora 9. RedoM Xmi. Ofn. 7U. 8m. 
shOUogt jM.3>MM«a. totedMBdoralmi* 

' ,168348214- 



laBedttceaftrtUiigstothedeci- II Reduce ^ to a decimal frac- 
nal of a shining f Am. fiSK. tion. An^ 0126. 



"> 
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Federal Money is the coin of the United States, established by Cott^ 
gress, A. D. 11B6. Of all coins this is the most simple, and the operations 
in it ihe most easy. 

The denominations are in a decimai pToportUm^ as exhibited ia the fbl* 
lowing 

TABLE. 

10 Mills \ r Cent, 

10 Cents f . 1 Dime, 

10 Dimes ( "^'^ ^* ) Dollar, markfl (&««, $ 

10 Dollars ) ( Eagle. 

The expression of any sum in Federal Money is simply the expression of 
a )iftu«l iimnM* ib disckiU» Mctfi»ns. A dffltfri^ the Onil Mma^^' (^6Skm 
therefore mist 6ctiip> tftiig^ ]Uibl»' «f nnits, tte liM ^leabminatioDs, «a:4inM8, 
cents, aild buHs, ^^'^ decimai parts of a dollar, and may be distingoiahed 
from dollars in the same way as any other decimals by a comma or separa- 
trix. AU the figures to the left hand of dollars, or beyond miiti place are 
eagles. Thus, 17 eagles, 5 dollars, 3 dimes, 4 certs, and 6 mills are 

wntien— " 

. • 

S • cLs € Of these, feur are real cmns, and one. b HBaginaiy. 

Is * € ^ § '^^ '^^ ^^'^^ ^'^ ^^ ^^4^> * S^ ^^ > ^^ ^^' 

S H -'S S "S 1 ^ ^^ ^ Dime, silrer coins ; and the Cent, a o^per 

sT D^s£ ^^^^ The MiU is only imaginary, there being no piece 

^ ^ »;' «^ Qimtooej of that dennminatkw. 

; o f o g There mt half eagles, half doDuB. dcmfaie fines, 

"fi) «*r-^ half dimes, and half cods, real 



1 7 5,3 4 6 

These dcBoiinaticMH, or dilEerent pieces of moBey, heing m a teofeld 
pn^ortion, consequently any sum in Federal Money does of itself exMfait 
the particular number of each different piece of money contained in it. 
Thus, 175,346 (seooi^eea eagtes^foe doilan^ Ane ditmtSyJhmr cents, wr mi^) 
contsin 175346 milb, 17534 ^ cents, 1753 ^ dimes, 175 ^^ 
^^ AWV ^'S'^^ Therefore, eigles and dollars reckooed 
press the number of dollars contamed in the ran ; die am 
cents ; and this mdeed is die mnl way of aocoont, to redan tte 
avmardoOars* ccals, and sills, thns : 







$175 94 6 

Tte Addition, SubtrKtion, Muh^fication and Diriaon of Federal 
is pe iSna a ed in dD r e sp ec ts as m Dednal FractioR^. to ^Hack Ihe 
i^rei^rxed lor the use of r"»**** nj the*»» operatioB?. 



SscT. n. 3. ADDITION OF FEDERAL MONEY. 



ftl 



ADDITION OF FEDEHAL MONEY. 

1. Add 16 Eagles ; 3 Eagles, 7 Dollars 6 Cents ; 26 DoUara, 6 Dimes, 
4 Cents, 3 Mills ; 75 Cents, 8 Mills, 40 Dollars, 9 Cents together. 



OFERATIOV. 






1 6 
3 
2 






0, 

7, 
6. 






^ e5 ^ 



4 0, 




6 
7 




5 

4 

9 



3 



2. If I am indebted 59 dollars, 112* 
dollars, 98 cents, 113 dolls. IScts. 15 
dollars, 21 dollars, 50 cents, 200 dol- 
lars, 73 dollars, 35 dollars, 17 cents, 
75 dollars, 20 dollars, 40 dollars, 33 
cents and 16 dollars. What is the sum 
which I owe t Ant. {781 13. 



$2 6 4, 5 4 1 



Or the sums may be all reckoned 
in dollars, cents and mills, thns, 



J 160 
37 05 


i 


26 64 


3 


75 


8 


40 09 





$264 p4 1 ' 

AceonMiaiita geftc^y^mt the comma, and distingoish cendfrom d/oUan 
oy setting Uiem apart from A« (d^Uan. 



SUBTRACTION OF FEDEBAL MOJ^fEY. 

1. From $863, 17 ^ke $69, 82. 2. From $681 take $57,63, 

OPERATION. JRematfubr, $6i3y97. 

8 6 3, r 7 
♦ 6 9, 8 2 



Remainder^ 7 9 3, 3 6 
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MULTIPUCATION OF FEDERAL MONEY. 
1. If flour be ^10,25 per barrel, what will 27 barrels cost ? 

Point o£f the decimals in the pro- 
duct according to the rule in Multi- 
plication of decimals ; if at any time 
there shall be more than three de - 
cimal figures, all beyond mills or the 
third place, will be decimal parts of 
a mill./ 

3. Multiply {24,675 by {13,63. 
Product, {336,320^^. 



OPERATION. 


I 0, 


2 


5 




2 


7 


7 1 


7 


5 


2 5 








{2 7 6, 7 5 Ans. 

2. Multiply {76,35 by {37,46. 
Product, {<?b60,0710. 



.-* 



DmSK>N OF FEDERAL MONEY. 
I If 2728 bushels of whj^t cost {2961, how much is it per bushel ? 

OPERATION. 



BwheU. Dolls* D. d. c. m. 
2728)2961(1, 8 6 An$. 
2728 



23300 
21824 



When the dividend consists ot 
dollars only, if there be a remain- 
der after division, cyphers must 
be annexed as in division of deci- 
nttds. 



14760 
13640 



1120 

2. I^yide {3756 equally among 
13 men ; what will each man re- 
ceive? Ans. {288,923. 



3. Divide {16,75 by 27. 
Quotients 62 eefOi 



1 
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SUPPLEMENT TO FEDERAL MONET. 



QUESTIONS, 

1. What is Federal Money ? When was its establishment, an4 by what 

authority ? 

2. What are the denominations in Federal Money ? 

3. Which is the Unit Money ? 

4. How are dollars distmguished from dimes, cents, and mills 1 

5. What places do the different denominations occupy, from the decimal 

point ? 

6. How is the addition of Federal Money performed ? Subtraction ? 

Multiplication ? Division ? 

EXERCISES. % 

1. 'a man dies, leaving an estate 2, A man sells 1225 bushels ol 
of ^71600, there are demands against wheat at |([1,33 per bushel, and re- 
the estate of ^39876,74 ; the residue ceives ^93,76 for. transportation: 



is to be divided between 7 sons ; 
what will each one receive ? 

' Ans. ^4531 89ct<. 



what does he receive in the whole ? 

Am. {1723,01, 



3. What will 3 hogsheads of sugar 
cost, each weighing SCwt. 2qrs. lib, 
at 1 6ct9. ImUls per lb. ? 

Ans, ^199,899. 



4. Divide seven thousand six dol- 
lars, one cent and three mills, by 
five hundred seventy six dollars, 
thirty four cents and two mills. 
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} 4. EXCHANGE. 



EzcHAKQE is the giving of the hills, money, weight, or measure of one 
filace otHmntrjf for the like value in the hiUs, money, weight or measure 
of another place or country. 

Note 1. The Currencies ii^ the New England States, and in Virginia, are the same 
and will be all comprehended under the term JV. E. currency; those of New-York, North ' 
Caroling and Ohio, are the same, and will be comprehended under the term A*. York 
Currency ; those of N. Jersey, Pennsylvania, Delaware and Maiyland, are the same, and 
will all be comprehended under the term Penn. Curreijfiy. 

Note 2. It will be sufficient perhaps in most cases, that the pupil be required to work 
this rule in the currency of tlmt State only to which he belongs. 

CASE 1. ^ 

To change New-England ^ fycand Neiv-York,^c. Currencies to Federal Mone^. 

RULE. 
>^ Set down the pounds, and to the right hand write half the greatest even 
number of the given shillings : {hen consider how many farthings there are 
contained in the given pence and farthinsns, and if the sum exceej^ 1?, in- 
crease it hy 1, or i^f it exceed 36, increalb it hy 2, which sum set doiyn to 
the right hand of half the greatest even number of shillings hefore written, 
remembering to inci'ease the second place, or the place neitt to shillings 
by 5, if the shillings be an odd number ; to the whole sum tbtis produced, 
annex a cypher, aoid divide the sum by 3, if it be JV. England currency, 
and by 4 if it be New-t^kf cut o£f the three right hand figures in the 
quotient, which will b^e cents and mills ; the rest will be dollju^. 

EXAMPLES. 
I. Change £47 7«. lOfd. to dollars, cents and mills. 

OPERATION. 

^Ji j» In this example to the right hand of pounds 

jS^ 2 (47) Iwrite 3, half the greatest even numWr 

^ ^ ^ of the given shilUng8(7) ; the &rthing)9 in lO^d. 

^ 3 ^ (43) increased by 2 (45) because exceeding 

2 S^ ^^ ^^ ^^^ second place increased by 5 be- 

^ g o cause the shillings were an odd number, make 

S ^ S ^3 9^» which sum written to the right hand of the 

c •-; 'g 2 3, a cypher annexed, and the sum divided by 3 

« S 1^ S a gives the answer 157 dollars^ 98 cents^ and 3 trdU^ 

'S ^ '^ S S for N, England currency; the same sum (473950) 

o ^^.s S divided by 4, gives 118 dollars, 48 cents^ 7 mills 

p S « Soo. ^°^ ^' ^^^^ currency. 



Divide by3)4 7 3 9 6 

# 

Dolls. 1 5 7,9 8 3 

If there be no^UlUngSy or only 1 shilling in the eiren mm, so there be no even nuviber^ 
write a cypher in place of half the even number of shillings, then proceed with the pence 
and farthings as in other cases. 

If pounds only are given to be changed, annex a C5rpher and divide as before, the quotient 
win be dollars. If there be a remainder, annex 3 more C3rpbers and divide, the quotient 
will be cents and mills. 

if pounds and an even number of shillings only be given, to the pounds annex half the 
even number ofshUliags, divide as before, and the quotient will be dollars 
A little practice will make these operaUons extiemeVv e«s^. 
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8. In £763 J^. E. and N. Y. cnr- 
renciesy how many dollars, cents, and 
mills? 

Am. ^2543 ^cts, 3m. JV. E. cur, 

1907 60 JV. F. — 



3. In £17 If. 6|^. how many 
dollars, cents and mills ? 

An». }56 92 3. JV. £. cur. 
42 69 2. JV.F. — 



4. In £109 3f. 8d how many 
dollars and cents ? 

, jJn*. ^363,94 N. E. cur. 

272,96 a: F. — 



5. In £86 6f. b\d. how many 
dollars, oents and nulls ? 

Jjfif. J287,740 N. E. cur. 
216,806 A". F. — 



6. Exchange £l If. lO^df. to 
Federal Money. 

4nt. $3,646 Jf. A cur. 
£,736 N. 7. — 



7. Exchange £10 A^. to Fede- 
ral Money. 

Am. {33,396 N. E. cur. 
26,047 JV. F. — 



8. Exchange £l03 to Federal 9. Exchange ^d. to Federal 

kfoney. Money* 

Am. {343,333 A. E. cur. Am. 3ct$. 6m. J^. E. cur 

267,60 JV. F - • 2_ 7— JV. F. — 



CASE 2. 

To Exchange Federal Money to NeW'England and Neao-York Currencies. 

RULE. 

If there be no mills in the given sum, reduce it to mills by annexing cy- 
phers ; multiply the given sum by 3, if it be required to change it to N. £. 
currency ; but if to the currency of N. York, by 4 ; cut oflf the four right 
hand figures, which will be decimals of a pound, the left hand figures fvi?i 
be the pounds. To find the value of the decimals, double the first figure 
for shillings, and if the figure in the second place be 6, add another shilling, 
then call the figures in the second and third pb'ies, after deducting the 6 ^ 
in the second place ,.« so many farthing;?, abating J when they' are ahc^^^ *^x^ 
and 2, when thev are above 36. 
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CASE 4. 

To ch(Uig€ Federal Mmey to JVew^ersey, Pennsylvania^ Delaware and Manj- 

land Currency, 

RULE. ' 

If there be no mills in the given sum, reduce it to mills by annexing cy- 
phers, aubtract one .tenth of itself/ the remainder, except the rignt hand 
figure, will be pence, whicli must be reduced to pounds ; to find the value 
9f the right hand figure, if it be 2, reckon 1 ferthing ; if 5, reckon it 2 far- 
.hings ; if 7, reckon it 3 j&rthings. 

NoTE^ — SubtractSng the tenth of the given 3uni from itself may be done in this man- 
ner :f-Scqppo8e the sam 6462. Write the given sum under itself, removing 
6 4 5 2 the figures one place towards the ri^ht hand and dropping the right hand 
6 4 6 fieure ; «**btr8Gt and the remainder will be the sum reqnved. 

6807 

EXAMPLES. 
L.Chai^ ^45,538 to pounds, shillings, pence and ferthings. 



OPERATION. 

465538 
4,553 

12)4098]5 



This is the first example in the l^rmer Case 
' inverted. Ha^ng subtracted one tenth of the 
given sum firom itself in the manner directed in 
tiie note above, the right hand fignre in the re- 
mainder (5) being to be reckoned 2 faHhings, I 
set it down in the ai^wer |c2.— the other figures 
of the remainder (4098) being pence, I divide 
6^. by 12, in doing which there is a remainder of 6, 
which are pence; these I also set down in the 
answer. The shillings. (341) divided by 20, cutting off one figure from 
the divisor and 0Et6 m>m ^ dividend as is usually practised in reducing 
shillings tb potinds, give £17, and^ the 1 cut off from the dividend is 1 
shilling, which completes the answer. 



jIiu, 



2|0)34|1 
ijE17 1«. 



f. Change ^135 to pounds, &cl 
Ans, £60 12*. ed. 



8. Change J287,74 to pounds 
Ans. £)0'7 185. 0^(1. 




SscT. IL 4* 



EXCHANGE. 



89 



To change &£ New-England to the New-York currency; add one third. 

To cha/i^e Ae N^'«>'Y<^k to the New-JEngland currency; subtract one 
ftxirA. 

To change the New-Engiand to the Penntyhania currency ; add one foorth. 

To change the Pennsylvania to the New-England currency ; subtract one 
. fifth. 

To change ihe New-York to the Penntyhania currency ; subtract one six- 
I teenth. 
^ To change Ihe Penmyhama to ihe New-York currency t add one fifteenth. 



8XJPPLEMENT TO EXCHANGE 

qpESTIONS. 

1. What ie Exchange f 

2. How do you change N. England 2* How da you change Pennsyl- 

Tania, &c. currency to Fede- 
ral Honey f 



and Virginia currencies to Fed- 
eral Money ?— New- York cur- 
jrency? — and wherein consists 
the differenee ? 

3. If pounds only are given to be 
changed, how do you f«oceed? 

4. lYhen there are no shillings^ 
or only one in the given sum, 
how do you proceed ? 

5. How do you change Federal 
Money to N. England currency ? 
N. York curaency ? — ^Wherein 



3. If there aro firthings in the 
given snm» how do you proceed T 

4. If the given sum be pounds 
only, how do you proceed ? • 

5. How do you change Federal 
Money to Pennsylvania, &c 
currency ? 



consists the difference 7 
6. How do you change New-Englaild to New- York currency ? — New 
jYoric to New-England?— New-Enghnd to Pennsylvania ?— Pennsylvania 
to New-England ?— New- York to Pennsylvania ?— Pennsylvania to New- 
\ York currency ? 



M 
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1. In £36 U. ejd. N. Eng. cur. or £48 2*. 0^^; N. Yoit nw. or £46 
h. lid. PeDQ. cur. how many dollars, cents and milb? 

Ant. ^120,257 N. E. ctir.— J 120,253 N. Y. cur.— ^120. 255 Penn. cw. 

another tbere mil fraquently 
:>n when the eichange b ag^ 

made into Federal Money, there will be the difference of some mills in the atuwen 

obtained. 

2. Change £180 12i. N. £. cur. to N. Y. cur. Penn. car. and to Federal 
Money. , 

Ant. £240 16». N. Y. cur.— £225 15». Penn. cur.— ^602 F. Money. 

3. Change ^150,25 to N. England, N. York, or Penn. eur. accorduiglj 
as the pupil may have been instructed io one or the other, or all of 
these rules. - ' ' 

. Am. £46 is. Gd. JJ. E. cur.— £60 2*. N. Y. cur.— £56 6i. !OJrf. Penn. cttr 

4. Let the papil be required to change the sums in New- York and io 
Pennsylvania currency in the above answer,, to NeW'England curreiRy ; 
the same in New-England and in New- York to Pennsylvania currency ; 
and the same in New-England and Pennsylvania to New- York currency, 
the answers of wMch will reciprocally prove each other. 

5. Change |345,626 to N. Eng. or N. York, or Penn. currency. 

Ant. £103 I3». 8Jd. N. E. cur.— £138 Bj. N. Y. cur .—£129 12*. SJd 
Penn. currency. 

G. Change 75 cents into N. E. or N. Y. or Penn. cur. 

Ant. 4». ed. Ni E. cur.— 65. N. Y. c«r.— 6». l^d. Penn. cur. 

7. Change £45 I*. Gd. N. E. cur. or £60 2j. N. Y. cur. or £66 6». lOid 
Penn. cur., to Federal Money. Ant. ^160,26. 

8. Change 4a. 6d. N. E. w*r or 6». N. Y. cur. or 5«. ^^d. Peim. cur- 
irency to Federal Money. Mt. 75 ctnta. 

9. Change £46 lOi. G^. considered in either currency to Federal Money. 

Ant. |155,09 N. E. car.— 11!6,317 N. Y. cwr.— J124,072 Penn. ctir 

la Change |167 to N. E. or N. Y. or Penn. currency. 

.3iu.£50 2». N.E. cwr.— £66 I64. N. Y. cur.— £62 12s. 6d. Penn. eur. 

11. Let the pupil be required to change the suras in New- York smd 
Pennsylvania currency, in the above answer, to New-England currency, 
file, as in the 4th exercise above. 

12. Change G^d. to Federal Money. 

Ant. 9 eentt N. E. cur. — 6 centt 7 tnilU N. Y. eur. — 7 cenlt 2 tailU Penn. 
currency. , 

13. Change £263 to Federal Money. 
All. g876,6C6 N. E. cui.— $657,50 N. Y. cur.- g701 ,333 Penn. ct« 
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TABLE 

FOR SEDUCING NEW-ENGLAND CUBRENCT TO FEDERAL MONET. 







shiU. 


shill. 


shill. 


shill. 


shill. 


■ 





1 


2 


3 


4 


6 


Pence. 


Cb. Af. 


a^. M. 


Ct$.M. 


a^. M. 


Oe.M. 


Of. Af. 







16 7 


33 3 


60 


66 7 


83 S 


1 


1 4 


18 1 


34 7 


61 4 


68 1 


84 7 


2 


2 8 


19 5 


36 . 1 


62 8 


69 6 


86 1 


3 


4 2 


20 9 


37 6 


64 2 


70 9 


87 6 


4 


5 6 


22 3 


38 9 


66 6 


72 3 


88 9 


6 


7 


23 7 


40 3 


67 


73 7 


90 3 


6 


8 3 


26 


41 6 


58 3 


75 


91 6 


7 


9 7 


26 4 


43 


69 7 


76 4 


93 


8 


11 1 


,27 8 


44 4 


61 1 


77 8 


94 4 


9 


12 6 


29 2 


46 8 


62 6 


79 2 


96 8 


lo- 


13 9 


30 6 


47 2 


63 9 


80 6 


97 2 


ll 


15 3 


32 


48 6 


66 3 


82 


98 6 



TABLE 



FOR BEDUCWa NEW-TOBK CHRRENCT TO FEDERAL MONEY. 







shiU. 


shiU. 


shill. 


shiU. 


shill. 







1 


2 


3 


4 


6 


Pence, 


a«. Af. 


a». Af. 


Cts. M. 


Ct8. M. 


Cu.M. 


Oto. Af. 







12 6 


26 


37 6 


60 


62 5 


1 


1 


13 6 , 


26 


38 6 


61 


63 6 


2 


2 1 


14 6 


27 1 


39 6 


62 1 


64 6 


3 


3 1 


16 6 


28 1 


40 6 


63 1 


66 6 


4 


4 2 . 


16 7 


29 2 


41 7 


64 2 


66 7 


^. 6- 


6 2 


17 r 7 


30 2. 


42 7 


55 2 


67 7 


6 


6 2 ' 


18 7 


31 2 


43 7 


66 2 


68 7 


7 


7 2 


19 7 


32 2 


44 7 


67 2 


69*7 


8 


8 3 


20 8 


33 3 


43 8. 


58 3 


70 8 


9 


9 3 


21 8 


34 3 


46 8 


69 3 


71 8 


10 


10 6 


23 


35 6 


48 


60 5 


73 


11 


11 6 


24 


36 6 


49 


61 5 


74 



To find by thesfi Tables the Cents and MiUs in any sum of shillings and 
pence under one dollar, look the shillings at top, and the pence in the left 
hand column ; then under the former, and on a line with the latter, will be 
found the centsn^nd mills sought. 
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TABLE 

FOR REDUCING THE CUiUlENCIES OF THE SEVERAL UNITED STATES TC 

FEDERAL MONEY. 



?< 


E ^ 


c 


5 * 




^ ,d 


£ 


r ^ 




2 
3 




4 


• 

1* 


' 5 

7 

8 




d 




10 


t 


L H 




r 1 




2 




3 




4 




6 




e 




7 


• 


8 




9 
10 
11 
12 




13 




14 




15 




16 


i 


17 




18 
1 19 





K. Hamp. 




N. Jer9ej^ 


f- • • 


Mass. 


New-York 


Penneylva'a 


3' Carolina, 


Rh. Island. 


and 


Delaware, 


and 


Coini. and 


N* Carolina. 


and 


Georgia* 


Virgiiaa; 




Maryland. 




D. cts, m. 


D. els. m. 


Dl cts, m. 


D. ct$, m* 


.8 


, 3 


, s 


f 4 


. 7 


, 6 


, 6 


, 9 


, 10 


, 8 


, 8 


, 14 


* 14 


, 10 


, 11 


, 18 


, 28 


, 21 


, 22 


, 36 


,42 


. 31 


, 33 


,64 


, 66 


, 42 


,^ 


, 71 


, 69 


, 62 


, 96 


, 89 


, as ^ 


, 62 


,6^ 


' ,107 


, 9T 


,73 


,78 


^ ,126 


,111 


, 82 


, 89 


^ ,143 


,126 


.94 


,100 


,161 


,139 


,104 


, »111 


,179 


,163 


,114 


,122 


,196 


,167 


.125 


,133 


, ,«14 


,333 


,250 


,267 


,429 


,600 
,666 


^ , ,376 
,^ ,600 


,400 
,533 


,643 
,867 


,833 


, »626 


,667 


1,071 


1,000 


■1 ^ . r . 

■ ,750 


>M 


'' r,286 


V 1,167 


,876 


,933^ 


' 1,500 


1,333 


1,000 


1,067 


1,714 


1,500 


1,125 


1,200 


1,929 


1,667 


1,250 


1,333 


2,143 


1,833 


1,375 


1,467 


2,367 


2,000 


1,600 


1,600 


2,671 


2,167 


1,625 


1,783 


2i786 


2,333 


1,760 


1,867 


3,000 


2,500 


1^875 


i 2;o6o 


3,2H 


2,667 


2^000 


* 2,133 


3,428 


2,833 


2,125 


2,267 


3,643 


3,000 


2,250 


2,400 


3,1857 


3.167 


S;375 


2,533 


4,071 
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TABLE 

FOR RiaDUCING THE CUB3EIENGIES, &c. CONTINUED. 





New-Hamp. 


New-York, 


New-Jersey, 


S. CaroUiia, 


■ 




&c. 


&c. 


&c. 


£. 


D, c. m. 


D. c. HI. 


D. c, m. 


D.t.vfi. 


1 


3,333 


2,5 


2,666 


4,286 


2 


6,667 


5,0 


5.333 


8,571 


3 


10,000 


7,5 


6,000 


12,857 


4 


13,333 


10,0 


10,667 


17,143 


6 


16,667 


12,6 


13,333 


21,429 


6 


20,000 


15,0 


16,000 


25,714 


7 


23,333 


17,5 


18,667 . 


30,000 


8 


26,667 


20/) 


21,333 


34,286 


9 


30,000 


22,5 


24,000 


p8,571 


10 


33,333 


25,0 


26,667 , 


42,857 


20 


66,667 


60,0 


53,333 j 


«5,714 


30 


100,000 


75,0 


80,000 


128,571 


40 


133,333 


100,0 


106,667 


1^1,429 


60 


166,667 


125,0 


133,333 


214,286 


60 


200,000 


150, 


160,000 


857,143 


. 70 


233,333 


175^ 


186,667 


300,000 


80 


266,667 


200, 


213,383 


342,857 


90 


300,000 


225, 


240,000 


3Q5,714 


lop 


333,333 


250, 


266,667 


428,571 


200 


e66,%e7 


500, 


533,3^ 


857,143 


300 

1 


1000,000 


750, 


800,000 


1265,714 


400 


1333,333 


1000, 


1066,667 


1T14,286 


600 


1666,667 


, 1260, 


1333,32!f 


2142,857 


600 


2000,000 


1500, 


1600,000 


2571,429 


700 


2333,333 


1750, 


1866,667 . 


3000,000 


800 


2666,667 


2000, 


2133,333 


3428,571 


90Q » 


3000,000 


2250, 


2400,000 


3857,143 


1000 


3333,333 


2500, 


2666,667 


4285,714 



TABLE 

FOR REDUCING FEDERAL MONET TO THE CUBRENCIES OF THE SEVERAL 

UNITED STATES. 





New-Hamp. 


New-York, 


N. Jersey, 


S. Carolina^, 




I>OZ.L^.6t. 


&c. 


&c: &G. 


&c. 


t 


DOLL. 8^. 


DOLL. 7s, 6d, 


DOLL. 45. Sd, 


D. as. 


£• f • a. g* 


£, $4 d» 0* 


£. s, a* ^« 


£. s, d. q. 


,01 


3 


1 


1 


2 


,02 


1 2 


2 ' 


1 3 


1 


,03 


2 1 


3 


2 3, 


1 3 


,04 . 


3 


3 3 


3 2 


t 1 


,05 


3 2 


, 4 3 


4 2 


2 3 


,06 


4 i 


5 3 


5 2 


3 1 


,07 


5 


6 3 


6 1 


4 


,08 


5 3 


7 3 


7 1 


4 2 


,09 


6 2 


8 3 


8 


5 


,10 1 


7 1 


9 2 


^ Q 


'i ^^ 
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TABLE 

FOR REDUCING THE CURRENCIES, &c. CONTINUED. 



' t 


New-Hamp. 


New- York, 


New-Jersey, 


S. Carolina, 


. 


&c. &c. 


&c. 


&c. 


&c. 


DvU. cts. 1 


£• 5. d» q. 


£. S. dm' q. 


£. s, d, q. 


£. s, d. q. 


,20 


1 2 2 


1 7 1 


1 tf 


11 1 


. ,30 


19 2 


2 4 3 


2 3 


1 4 3 


,40 


2 4 3 


3 2 2 


3 


1 10 2 


,60 


3 


4 


3 9 


2 4 


,60 


3 7 1 


4 9 2 


4 6 


2 9 2 


,70 


4 2 2 


5 7 1 


5 3 


3 3 1 


,80 


4 9 2 


6 4 3 


6 


3 8 3 


,90 


6 4 3 


7 2 2, 


6 9 


4 2 2 


1 


6 


8 


7 6 


4^0 


2 


12 


16 


15 


9 4 v" 


S 


18 


1 4 


1 2 G 


14 -> 


4 


14 


1 12 


1 10 


18 8 


6 


1 10 


2 


•1 17 6 


1 3 4 


6 


1 16 


2 8 


2 5 


1 8 


7 

8 


1 2 

2 8 


2 16 Cf 

3 4 * 


2 12 6 

3 


1 12 8 
1 17 4 


9 


2 14 


3 12 


3 7 6 


2 2 00 


10 


3 00 


4 


3 15 


2 6 8 


20 


6 


8 


7 10 


4 13 4 


30 


9 


12 


11. 5 


7 


40 


^ 12 


16 


15 


^68 


50 


15 


20 


18 15 


11 13 4 


60 


18 


24 


22 10 


14 


70 


21 . 


28 


26 5 


16 6 8 


80 


24 


32 


30 


18 13 4 


90 


27 


36 


33 16 


21 


100 


30 


40 


37 10 


23 6 8 


20Q 


60 


80 . 


75 


46 13 4 


30d 


90 


120 


112 10 


70 


400 


120 


^160 


150 


93 6 8. 


500 


150 


200 


187 10 


116 13 4 


600 


180 


240 


226 


140 


700 


210 


280 


262 10 


163 G 8 


800 


240 


320 


*300 


186 13 4 


900 


270 


560 


337 10 


210 d 


1000 


300 


400 


375 


233 6 8 


12000 


600 


800 


750 


466 13 4 


3000 


900 


1200 


1125 


700 


4000 


1200 


1600 


1500 


933 6 a 


5000 


1600 


2000 


1876 


1166 13 4 


6060 


1300 


2400 , 


2250 


1400 


7000 


2100 


2800 


2625 '. 


1633 6, 8 


8000 


2400 


3200 


3000 


1866 13 4 


9000 


2700 


3600 


3375 


2100 


10000 


3000 


4000 


3760 


2333 6 8 
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} 5. SIMPLE INTEREST 



INT]5REST 18 the allowance given for the use of money, by the bor* 

rower to the lender. It is computed at so many dollars for each hundred . 

i lent £)r a year, (per annum) and a like proportion for a greater or less 

} time. The hi|;h^st rajte is limited by our laws to 6 per cent,* that is 6 dol- 

i lars for a hundred dollars, 6 cents £)r a hundred cdpts, £6 for a£l6o, &c. 

This is called legal intertity and is sdways understood when no other rate ii> 

mentioned. 

There are three things to be noticed in Interest 

1. The Prihcipai. ; or money lent 

2. The Rate ; or sum per cent, agreed on. 

3. The Ahouitt ; or principal and interest added together. 

Interest is of two sorts. Simple and Compound. 

1. Simple Interest is that which is allowed for the pnacipal only. 

2. Compound Interest is that which arises from the interest being 
added to the principal, and (continuing in the hands of the lender) becomes 
a part of the principal at the end of each stated time of payment 

GENERAL RULE. 

1. For one year, multiply the principal by the rate, from the product cut 
off the two right hand figures of the dollars, which will be cents, those to 
the left hand will be dollars ; or, ^ which is the same thing, remove the 
teparatrix from its natural place two figures towards the left hand, then aK 
thosie figures to the left hand wiU be dollars, and those to the right hand 
will be cents, mills, and parts of a mill. 

in the same way ii calculated the interest on any sum of money in pounds, skiU 
lings, pence and farihings, with this difference only, that ^ two figures cut 
^ to the right hand of pounds, must be reduced to the lowest denomination, 
each tiwA cutting ^ as at first. 

2. For two or more years, multiply the interest of one year by the num- 
ber of years. ' * 

3. For months, take proportional r aliquot parts of the interest for one 
year, that is, for 6 months, | ; for 4 months, ^ ; for 3 months, |, kc. 

For daw. the proportioned or aliquot parts of the interest for one month, 
allow ^ - ys to a month. , 

4 EXAMPLES. 
1. What is the interest of J86,446 for due year, at Qper cent? 

OPSRATIQK. 

DoUs. cts. miUs. * In the prcfduct of the principal mul- 

86 44 6 principal. tiplied by the rate is found the answer. 

6 rate. ' Thus cutting off the two right hand 

■ figures from the dollars leave five on 

6| 18 67 6 interest. ^ the left hand which is dollars ; «the 

two figures cut off (18) are cents, the 
next fiffure (6) is mills ; all the figures which may chance to be at the right 
hand of mills, are parts of a mill ; hence we collect the Ans. $5 1 Sets. 6^^m 

* In New- York the l4w allows 7 per ceuL 
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2. What is the kiterest of ^5 lActs. QmHh^ for three yean 7 monthi 
and 6 days ? 

OPEAATIOK. 

3 6 5, 14 6 principaL 
6 raU. 



6 months ^)2 1 1 9 0, 8 7 6 imjkrutfor 1 ^uur. 

3 



6 6, 7 2 6 3 8 mUrut fir 3 yean. 

1 month 1)1 0, 9 5 4 3 8 interest for 6 fnanftr. 

6 days I) J, 8 « $ 7 3 tntereit for 1 iiMmd^ 

,36 514 {interest for 6 <2ays. 



{7 8, 8 7 15 3 iaterest for S yean, 7 months and 6 

days ; that is ^78 BUeii. l^fynUU: 

Because 7 moaths are not an efren part of a year, take two such nnin- 
ber^ as are eyen partS| ^mi wUfili^ added togeOiftr wUi make 7 (6 ^d 1) 6 
months are ^ of a year, therefore for 6 months, divide the interest of one 
year by 2 ; again 1 month is j- of 6 months, therefore for 1 months divide 
the interest of 6 months by 6. For the days, because 6 days .are ^ of a 
month, or of SO days, therefore ybr 6 days^ divide the interest of 1 month 
by 5. Lastly add< the intere^ of all the pads of the time together, the sum 
is the answer. ^ ' 

3. What is the interest of £71 7s. 6|d» 4. What is the interest of 
for 1 year at 6 per cent? 16f. Zd.for I year ! Ant. U, 

OPERATIOVl 
£. ff« a» q» 

71 7 6 2 ' 

6 



£4|28 
20 


5 


3 





f.5|65 
12 


« 


# 




i.7[83 
4 









^.3(32 Ans: £4 5». 7}<i. 



Sect. II. 6. SIMPLE INTEREST. 9T 

When the rate is at 6 per cent, there is not perhaps a more concbe and 
easy waj of casting interest, on any sum of money in Dollars, Cents, and 
W'^n, than by Hhe ^flowing 

METHOD, t 

Write down half the greatest even number of months for a multiplier ; il 
there be an odd month it must be reckoned 30 days, for which and the 
given days, if any, seek how many times you can have six in the sum of 
them, place the figure for a decimal at the right hand oi* half the even num« 
ber of months, already found, by wbich multiply the principal ; observing 
in pointing off the product to remove the decimal point or separatrix two 
figures from its natural place towards the leil hand, that is, point off two * 
more places for decimals in the product, than there are decimal places in 
the multiphcand and multiplier counted together ; then all the figures to 
the lefl hand of the point will be dollars, and those to the right hand, dimes, 
cents and mills, &.c. which will be the interest required. 

Should there be a j^emaindef k faking one sixtir of the days, refdoce it to 
a vulgar fraction, for Which take aliquot parts of the multipficand. Thnr 

If the remaindei^ be 1=^, divide the multiplicand by 6 

If i-4, -. - - - - - - by 3 

If : . . - . 3-1, . r by 2 

If - - - . - ^=|» ^y3 twice. 

If - - - - - 5««|, and |, by 2 and 3. 

The quotients which in tlis way occur, must be added to the product of 
the principal multiplied by half the months,' &c. the sum thus produced will 
be the interest required. 

When there are days^ but a less number than 6, so that 6 cannot be contain- 
ed in them^ put a cypher in place of the decimal at the right hand of the 
months, then proceed in all respects as above directed. 

,NoTE. In casting interest, each month is reckoned 30 days. 

EXAMPLES. 
1 What is the interest of J76J64 for 1 year, 7 months apd 11 days ? 

OPERATION. 

7 6, 5 4 The number of months being 19, the greatest 
9, 6 e^ea number is 1 8» half of whaoh is 8, which 1 
■ write down ; then seeking how often 6 is con- 

9 5 9 2 4 tained in 41, (the sum of the days in the odd 
6 8 8 8 6 month and given days) I find it will' be 6 times, 
^ 3 8 2 7 which 1 set down at the right hand of half the 
\ 25 57 ^ven number of months for a decknal, by which 
^ ^ " . ' together 1 multiply the principal. In taking 

Ais, 7,4 1 1 6 2 one sixth of the days (41) there will be a re- 
K^'^^^^ mainder of 6==^ and ^ for which I take, first 

4i\; ^ one half the multiplicand, that is, divide the 

^ g ^ multiplicand by 2, then by 3, and these quo- ' 

^ ^ ^ tients added, with the products of half the even 

; number of months, &c. the sum of them will 

shew the interest required, observing to count off two more figures for de- 
cimals in the product than there are decimal figures in both the multiplier ; 
and multiphcand counted together. 

For the conciseness and simplicity of the above method it is concev«i^"i.V 
that instructors will recommend it to tlieir pu^jils iu \Nt^feT^\\^%\»"wK^ ^s^^^"^- 
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2. What is the interest of ^5,93 
for 2 years and 8 months ? 

Ans. diets. 8m. 



3. What is the interest of ^67,62 
for 3 years and 2 months ? 

Am. 2 12 84cu; 7m. 



4. What is the interait of 91 
cents for 27 years ? 

Am. $1 AtleU. ^n. 



When the interest on any sum is 
required for a great number of 
years it will be easier first to find 
the interest for 1 year, then mul- 
tiply the interest so found by the 
number of years. 

6. What is the interest of ^2870,32 
for U)days^? Ahs. {4 78c^ 3m. 



Wtott the rate is* any other than S.per cent, first find the interest at 6 
^er cent, tiien divide the interest so found by such parts as Uie interest at 
the rate required exceeds or fitlls short of the interest at 6 per cent, and 
the quotient added to or subtracted from the interest at 6 per cent, as ih% 
7ase may be, will give the interest at the rate required. 

6. Whatistheinterestof ^137, 84 7. What is the interest of J 79 ,07 
for 2 years and 6 months, at 6 oer for 10 months at 8 per cent ? 
cent* Arts. ^17,23. f Aru. $5,271. 



"*^ 
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8. What is the interest of $2,29 
for 1 month 19 days at 3 per cent ? 

Ans, 9 mills, 

la What is the interest of $1600 
for 1 year and 3 months ? 

Ans. $120. 

12. What is the interest of $17,68 
for 11 months and 28 days ? 

Ans. $1,054. 

14. What is the interest o( $105 
^61 for 1 year 7 months and 6 days 1 
Ans $10 13c^5. Bm. 



9. What is the interest of $18 
for 2 years 14 days, at 7 per cent ! 
Ans. $2 ^6cts. 9tii. 

1 1. What is the interest of $6»8n 
for 1 year and 11 months ? 

j Ans. 66clt. 8m. 

13. 'What is the interest of 
$861,12 for 9 months 25 days, at 
7 per cent? Ans. $49,394. 

15. What is the interest of $86 
for 9 months? : jifM.$3,87. 



^6. What is the interest of $78,36 17. What is the interest of $812 
for 5 years 10 months and 3 days ? 30 cents for 2 years 8 months and 

Ans. $27 4ects. 5m. 4 days? Ans. ii 130,509. 

To this mode of computing interest, I would add from the '* Majsachusetts 
Justice^^ a 

METHOD , 

Of computing the interest due upon Bonds, Notes, ^c. when partial paymenU 
may at different times be made, as established by Ae Courts of Law in Mas'* 

sachusetts. 

RULE. 

Cast the interest up to the first payment, and if the payment exceed the 
interest, deduct the excess from the principal, and cast the interest upon 
the remainder to the time of the second payment. If the payment be lean 
than the iaterest, place it by itself, and cast on the interest to the time of 
the next payment, and so on until the payments exceed the interest, then 
ileduct the excess from the principal and proceed as before. 

EXAMPLES. 

•■ Suppose A should hare a bond against B for 1,166 dollars 66 cents and 
6 riilis, dated May 1, 1796, upon which the following paymerts should be 
made, viz 

Dolls. Mills, 

1. December 25, 1796 - - - - * 166,666 

2. July 10, 1797 - 16,666 

* 3. September 1, 1798 ^ 50,000 

4. June 14,-1799 - - 333,333 

5. April 15, 1800 - - - - - - - 620,000 

What will be due upon it August 3, 1801 ? 

To facilitate the operation, let the space of time from the date of the 
J5ond to the day of the first payment, and from the time of one payment U> 
that cf another, andfromthatof the last payment to the time of settlement^ 
fee tirst tomputed and set down against the day of payment ^is^ ^afcsss^w — 



Months . 


Days. 


7 


24 


6 


15 


13 


21 


9 


13 


la 


I 


15 


18 


Ans. $237 


,76, 



^ 
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Then set down the sum on which the interest is to be cast, with the in;terest 
and paynients in columns thus. 



I Principal. | Time. | Interest. | Payments. | Excess. 



1 


Dolls. Mills. 
1166,666 
121,167 


Mo. Da. 
7 24 

6 16 

13 21 

9 13 

10 1 
15 18 


Dolls. M. 
45,499 


DoUs. M. 
166,666 

16,666 

50,000 

333,833 


Do//^. M. 
121,167 




33,978 
71,616 
49,312 




2 
3 
4 


1045,499 
1045,499 
1045,499 

245,093 






154,906 
40,153 

17,203 


399,999 
620,000 


245,093 


6 


900,406 
579,847 


579,847 




220,569 


M 



The last remainder 220,559 

Interest from the layst payment 17,203 



Sam due August 3, 1801 



237,762 



2. Supposing a note of 867 dollars 33 cents^ dated January 6, 1794, upon 
which the fottcwing payments should be made, Tiz. 

1. April 16, 1797 ^136,44ct9. 

2. April 16, 1799 319, 

' 3. Jan. 1, 1800 518,68 

What would be doe July 11, 1801 ? Ans. {215,103. 



« 
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SUPPLEMENT TO SIMPLE INTEREST. 



QUESTIONS. 

1. What is Interest ? 

2. What i9 understood by 6 per cent ? 3 per cent ? 8 per cent, kc 

3. What per cent per annum is allowed by law to the fender for the use 

of his money ? 

4. What is understood by the principal ? the rate ? the amount ? 

, 5. Of how many kinds is interest ? in what does the difference consist 

6. How is simple interest calculated for one year in Federal Money? 

7. For more years than one, how is the interest found ? 

8. When there are months and days, what is the method of procedure ^ 

9. What other method is there of casting interest on soms in Federa. 

Money ? 

10. When the days are a less number than 6, so that 6 cannot be coi>* 

tained in them, what is to be done ? 

11. How is simple interest cast in pounds, shillings, pence and &rthing8 : 

12. When partial payments are made at different times, how is the io^ 

terest calculated ? 

EXERCISES. 

» « 

1. What is the interest of ^916,72 2. What is the interest of ^93. 
for 1 year and 4 months ? nets, for 1 1 days ? 

Afu. 1(73,337. An$. 17 cenU. 



3. What fs the interest of ^6,19 4. What is t^ interest of p ,07 
for 7 months? Ans, IScts. Im. for 3 years, 6 fj^ans «nd 16 !ays ? 
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5. What is the interest o£ two 
hundred dollars and six cents^ 4 
dajs ? Am. 13cti» Zmr 



6. What is the iqterest of nine 
cents 45 years 7 months and 11 
days ? Arts. 2'\cts. 6m. 



7. What is the interest of half a 8 A's note of g365,37 was given 
mill 667 years ? Ans. UU 7m. Dec 3^ 1797 ; June 7, 1800 he paid 

^97,16 ; whai was there due Sept 
11.1800? 4iM.g328,32. 



9. B*s note of {175 was given 
t>BC. 6, 1798, on which was endor- 
sed (xie year's interest: what was 
there due Jan. 1, 1803 ? 

4ns. {207y«2. 



10. C's j^ote of {56,75 was given 
June 6f 1801, on interest after 90 
days; what was there due Feb. 9, 
ld02? 4ftf. {6il^l9. 



11. D's note of two hundred three 
dollars and seventeen cents was 
given Oct. 6, 180G, on interest after 
3 months ; Jan. 6, 1809, he paid fifty 
dollars ; what was there due May 2 J, 
fSn t Ans. $174, 53. 



12. JES note of eight hundred 
seventy dollars and five cents, was 
giveii Nov. 17, IGOO on interest after 
90 (lays ; Feb. 11, 1805 he paid one 
hundred eighty six dollars and six 
cents ; what was there due Dec. 23, 
\(\01 1 Ans. .^1046, 34. 



Sect. II. 6. SUPPLEMENT TO S. INTEREST. 103 

13. What is the interest of £41 Us. Sid. 14. What is the interest of 

for a year.imd 2 months ? ^273,51, at 7 per cent for ! 

An$. £2 185. ^d. year and 10 days 1 

-^ An$. J!l9,67r 



» ■. 



16. Supposing a note of jSlT^jQ^, dated July 6, 1797, on which wert 
the following payments— Sept. 13, 1799, {208,04; March 10, 1800, {76. 
what was the sum due Jan. 1,^1801 ? ^n«. {83,991 . 
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COMPOUND INTEREST 

k 

Is calculated by adding the Interest lo the principal at the end of each 
year, and making the amount tlie principal for the succeeding year ; tlien 
the given principal subtracted from the last airiftunt, the remainder will be 
the compound interest. 

A concise and easy inethod of casting Compound Inter est y at 6 per cent on any 

sum in Federal Money. 

RULE. 

Multiply the given sum, if 

For 2 years by 11 2,36 For 7 years by 150,3630 

3 years — 1 19,1016 8 years — 159,3848 

4 years — 126,2476 9 years — 168,9478 

5 years — - 133,8225 10 years — 179,0847 

6 years — 141,8519 11 years— 189,8298 

Note 1. Three of the first highest decimals in the above numbers will 
be sufficiently accurate for most operations ; the product remembering to 
remove the separatrix two figures from its natural place tow^ards the left 
hand; will then shew the amount of principal and compound interest for 
the given number of years. Subtract the principal from the amount and il 
will shew the compound interest. 

2. When there are months and days ; first find the amount of principal and 
compound interest for the years, agreeable to the foregoing method, then 
for the months and days cast the simple interest on the amount thus found ; 
this added to the Amount will give the answer. 

3. Any sum of*inoney at Compound Interest, will double itself in II 
years 10 months and 22 days. 

EXMIPLES. 

1. What is the' compound interest 2. What is the amount of j(236 at 
of J56 ""5 for 1 1 years ? compound interest for 4 years, '^ 

months and six days ? 

OPERATIOIi. ♦ bPEUATION. 

5 6, 7 6 1 2 6,2 i 7,6 

1 8 9,8 2 9, 2 3 6 



.5 1076 757 4866 

11360 3 787428 

45400 2524952 

6 10 7 6 — '-- 



4 6 4 ^ $2 9 7, 9 4 4 3 3 6AtnowUfor4yrs. 

5 6 7 5 3, 6 



1 7, 7 2 7 ^^ 6 7 BAmouHt. 17 8 7^64 
6 6,75 principal subtracted, 893832 




* 5 0, 9 7 compound interest, gl 0,7 2 5 9 8 4 interest fori mo. 6 day i 

^ 2 9 7, 9 4 4 amount for 4 years added, 

.■■ ■■- 

^3 a,G 6 
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i e^COMPOUND MULTIPLICATION, 



-'.» 



Compound IkHtLTiPLicATioiMs when the Maliiplicand consists of several 
denominations. It is particulffiy useful in finding the value of Goods. 

The different denominations in what was formerly called Lawful Money^ 
render tbis rule with some others in Arithmetic, as Compound Division and 
Practice, rules of great usefulness, quite tedious, and the variety of cases 
\ necessarily introduced, extremely burthensome to the memory. — This lum- 
' ber of the mind might be almost wholly dispensed with, were the habit 
of reckoning in Federal Money generally adopted throughout the United 
States. 

, For important rezums^ pound9^ shillings, pence ^indfarthingSy ought to fall 
wholly into disuse : Federal Meney is our national currency ; the scholar 
might encompass the most useful rules in Antiemetic in half the time ; the 
value of commodities bought and sold, might be cast with half the trouble, 
and with much less liability to errors, were all the calculatipns in money 
universally made in Dollars, Cents, and MilU. But this, to be practised, 
must be taught ; it must be taught in our schools, and so long as the prices 
of goods, and almost every man's accounts are in Pounds, ^killings. Pence 
and Farthings, this mode of reckoning must not be left untaught. 

To comprise the greater usefulness, and also to shew the great advan- 
tage which is g^ned by reckoning in Federal Money, I have contrastjed the 
two modes of account, and in separate columns on the saom page, have put 
the same questions in Old Lawful and in Feieril Money. 

OPERATIONS. C 



IN FOUNDS, SHILLINGS, PENCE, FARTHw 

COSE I. 

When the qtumtity does not exceed 
12 yards, pounds, ^c. set down the 
price of one yard or pound, and 
place the quantity underneath the 
lowest denomination for a multiplier. 
Begin by multiplying the lowest de- 
nomination, and carry by the same 
rules from one denomination to an- 
other, as in Compound Addition. 

EXAMPLES. 
1. What will 7 yards of cloth cost 
at 9s, bd. per yard. 

QPEiUTIfiN. 

9 6 price of 1 yard. 

7 yards, 

^-i-> 1 III 

£ns^ 3 6 11 price of 7 yards, 

1 say 7 times Sis 36pence=25. 1 Id, 
I set down 1 1 aad carry 2, sa3ring 7 
^times 9 is 63, and 2 1 carry are 6bs, 
=£S 5s. which 1 set down. 



itf OQU«ABS, ^«lArjrS, MILI.S. 

IN MX CASES, 

Mdtiply the price and the quantity 
together, according to the rules of 
multiplication in Decimal I'ractions,. 
and tnti product will be the answer. 
That is. 

Multiply as in Simple Multiplica- 
tion, and f^om the pro<^ct point oflT 
so many places for cents, and taulls, 
as there are places of cents and mills 
m the t)rtce. 

EXAMPLES. 
1. What wiU 7 yards of doth cost 
at ^1,67 (equal to 9^. bd.) per yard? 

» 

OPERATION. 

D. cts. / As there are 

1, 57 pried, two decimal 

7 quantity, places in the 

' price, so I 

Ans, 10 d9 price of make two in 

7 yards, the product. 
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PODNDS, SHILLINOS, I 



cost at lOd. per !l 



3. What will's yards of cloth cost 
at £1 10*. 5d. per jaxA ? 

Au. £9 St. 6d. 



CASE 8. 

IVken the quantity tacted* 12, a»td 
. II imy nawher within the JHullipIieatioH 
Table, multiply by two such numbeife 
as when malttplied tof^ether, will 
produce the giren quantity. 

If two numbers will not do this ex- 
actly „ multiply by two Bucb numbers 
as come the nearest to it, and by the 
defict»icy or excess multiply the 
multiphcaod, and this product added 
to or aufatpacted from the first pro- 
duct as ibe case may rehire, giret 
the answer. 

EXAMPLES. 

1. What will 42 yards of clo& 
cost at ]6f. 9d. per yard f 



Mvltiplitd bt/ 



15 Qprktoflyd. 



4 14 6 price of 6 ydi. 
Mtiltipliedhf 7 

Au. S3 1 BprieeofiZyds. 
Because 6 times 7 is 42, 1 multiply 
(he price of 1 yard by 6, and this 
product by 7, as the rule directs. 



DOLLUa, CEHTB, MILLS. 

2. What will 9 pounds ot sag 
coBtat|0,139pertb. ? Am. $1^E 



3. What will 6 yards of cloth a 
at *5,07 per yard ! 

An$. ^30,48. 



4. WbatwiU4Sy«t<lflof<doth< 

at|2,685per7ardl 



t 5 00 
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POUNDS, SHILLINGS, FENCE, FARTH. 

! 2. What will 126 yards of cloth 
''cost at 5^. td. per yard ? 

jflfw. £34 17«. nd. 



5. What win 61 pomids of tea oeit 
at 3$. 6d. per lb. ! 

jfaf. £8 18t. M 



4. What will 180 yttdi of dodi 
cost at £2 St. dd. per yudf 

Jftif.£884 19. 9d. 



CASE 3. 

When the muUiplier^ thai m, Him 
quantity y exceeds 144, multiply first 
by 10, and this product again by 
10, which will give the price of 100 
yards, &c. and if the quantity be 
even hundreds, multiply the price 
of 100 by the number of hundreds 
in the question, and the product 
will be the answer ; if there be odd 
numbers, multiply the price of 10 
by the number of tens, and the price 
of unity, or 1 , by the number of units, 
then these several products added 
together will be the answer. 



DOLLARS, CENTS, MILLS. 

6. What will 126 yards of cloth 
cost at 93 cents per yaid ? 

JIns. } 116,25. 



6. W^wiD 61 pondtof teacdtt 
it<IVMSperlh.r 

Jhn. |89»7S9. 



7. What win ISO yaidi of dodi 
coft at ^7^16 per jmf 
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POUNDS, SHILLINGS, PENGS, lARTH. 

EXAMPLES. 
1. What, will 663 yards of cloth 
cost at £1 6s. 7J. per yard ? 

OPERATION. 

£• $• dm i 

1 • 6 7 price of 1 yard. 
.10 



13 6 10 price of 10 yds. 
10 



132 18 4 price of 100 yds. 
5 



DOLLARS^ CENTS, MILLS. 

8. What will 563 yards of cloth 
cost at ^4,43 per yard ? 

OPERATION. 

Yds. 5 6 S 
}4, 4 3 



16 8 9 

2 2 5 2 
2 2 5 2 

^ 2 4 9 4» 9 .diM. 



W4 il 9i ]^(ii^M0,9ds. 

loT^I '^^ 16 oprk^&fiOyA, 

8tiin68lyd. 6 Id 9 price of 3 yds. 



6 times) 



cost a^lOt. 6^. per yard ? 

Ans. £172 17#. 8i. 



j9fM. 748 6 5|>riee^563y(b. 

2. What wiU 328 yards of doth 9. What frill 328 yards of doth 



cost at <l9757 per yard ? 

Au. j(576,296. 



3. What will 624 yards of cloth 
coat at 12«. M. per yard * 

Ms. £395 As. 



10. What will 624 yards of clotli 
eost at {2,111 per yard i 

Ans. {1317,264. 
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SUPPLEMENT TO COMPOUND MULTIPLE 

CATION. 



QUESTIONS. 

1. What 18 Compoond Multiplication ? 

2. What 18 its use f 

3. Are operatioDS more easy in OtD Lawvvi. or Fbdzral Money ? 

4. What is the Rale of Compound Multiplication ! 

5. When the quantity, that is the Mnltipliery exceeds 12, and is within. 

the Multiplication Table, what are the steps to be taken ? 

6. When no two nnmbers multiplied together will produce the given 

quantity, what then is to be done ? 

7. When the multiplier exceeds 144, what is the method of procedure f 

8. When the price of goods ar^ giTen in Federal Moiiey, what b the 

general and univenal rule lor finding their value by Multiplication t 

EZERCEES. 

1. A man has 38 silver cups; each 2. If _a man travel 34 miles, 3 

weighing lo2r. 3pwU. 16gr$: how furlongs, and 17 rods in one day, 

much silverdo they all ccmtain f how & wiU he travel in 62 days ? 

An$. 3 lb. 8o2r. l9/>wti. 8gff. jftif. 2134iiitl{e% 4/ur. 14 rods. 



S. What will 235 yards of cloth 
come to at £1 2«. 5m. per yard { 
j3iu.£263 17f. ^d, 



4. If a horse run a mlk in 12 
minutes, 16 seconds, in what time 
would he go 176 mfies ? 

£ns. W. Uh. 58m. 565«e 



X 
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J 7. COMPOUND DIVISION. 



COMPOUND DIVISION is the dividmg of different denominations. 



OPERATIONS. 



IN POUNDS) SHILLINGS, FENCE, FARTH. 

CASE 1. 

1. fVhen the divisor, that u, Iht 
Quantity J does not exceed 12^ begin at 
the highest denomination, and in the 
manner of short division, :fiiid how 
many times the divisor is contained 
in it; place the , quotient ander its 
own denomination, and if an j thing 
remain, reduce it to the next less 
denomination^ and. divide as before ^ 
so proceed through adl the denomi- 
nations. • 

2. If the quantity exceed 12, and 
there be any two numbers which multi- 
flied together will produce if, divide 
the price first by one pf those num- 
bers, and this quotient by the other. 

EXAMPLES. 

1. If 5 yards of clqithcost £3 139. 
6i/. what is that per yard ? 

OPERATION. 

£• 9, d, 
6)3 13 6 price of 5 yards, 

14 8^ price of 1 yard. 

Findlta^g I cannot have the divisor 
(5) in the first denomination (£3) I 
reduce it to shillings, (60) audi add 
in the 13 shillings, which make 73 
shillings in which the divisor (5) is 
contained 14 times and 3 remain ; I 
set down the 14, and the remainder 
(3 shillings) reduce to pence (36) 
and the 6d. a(3ded make 42 pence in 
which the divisor is contained eight 
times and two remain ; I set down 
the 8 and reduce the 2 pence to 
farthings (8) in which I have the di- 
visor once (1 qr. or Jd.) and a reio^ain- 
der of I of a farthing, which being of 
small value is neglected. 

2. If 48 yards o? cloth cost £4 
iSs. 4}d, what is that per yard ? 

Ans. £0 2i. 



IN DOLLARS, CENTS, MILLS. % 

IN ALL CASES. 
Divide the price by the quantity, 
and point off so many places for 
cents and mills in the product aa 
therie are places of cents^ and mills 
in the dividend. 

If the quatUity be a composite num- 
ber, that is produced by the nuiltipli- 
cation of two numbers, the operation 
may be varied by dividing the price 
first by one of those numbers, and 
thia quotient by the other. 

EXAMPLES* 
1.. If 6 yards of cloth cost $12,25. 
what isf that per yard ? 

OPERATION. 

D. Cts, 
6)12; 25 



Ans. 2, 45 



There are two 
d(Bcimal places in 
the dividend. 1 
therefore point 

off two places for decimals or cents 

in the quotient. 



2. If 48 yards of cloth cost ^ 1 6,06. 
what is that per yard ? 

Ans. $0 33 centi. 



V- 
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FOUNDS, SHILLINGS, PENCE, FAATH. 

3. If 24/6. of tea cost £2 7i. 9|c2. 
what is that per lb. ? 

jSfif. £0 If. llfd. 



4. If 96 yaids of doth cost £48 
€i 7f2. whal it that per yard t 

1m. £1 41. 2^ 



CASE f . 

U '< Haoif^ the price of a hundred 
weight (1 12/6^ to find the price of lib, 
divide the given price by 8, that 
quotient by 7, and this quotient by 2, 
and the last quotient will be the price 
of llb^ required." 

2. If the nun^er of hundred weight 
be more than one, first divide the 
whole price by the number of hun- 
dreds, then propeed as before. 

EXAMPLES. 
1 . If 1 cwt. of sugar cost £3 7«. 6rf. 
what is that per lb» ? 

OPERATION. 

£. s, d, q, . 
8)3 7 6 price of Icwt. 

7)0 8 6 1 price of Ulb. or icwt. 

2) 1 2 2 i^rice of m. oV j\cwt. 

■ 

jIhs. 7 1 price of lib. 



DOLLARS, CENTS, U%ldM, 

3. If 24/&. of tea cost $1,^1 what 
is that per lb. ? 

Jbu. ^0 J33.^ 



4. IfaSyaidt of doth cost {141. 
103^ what if that per yard ? 

Jfof. {4,031. 



The 
Money. 



Federal 



5; If 1 ewt. of sugar cost $11,25, 
what is that per lb, 1 

Jbu. to centi. 



12 



COMPOUND DIVISION. 
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POUNDS, SHILLIROS, PENCE, FARTH. 

2. If Bent, of cocoa cost £15 7s. 
4d, w^t is that per lb. ? Am. 4iL 



3. l£3cwL of sugar cost £15 135. 
irhat is thai per lb. ? 

j9fM. lid. 



CASE 3. 

" When the divisor is such a number 
as cannot be produced by the multipli' 
cation of small numbers^ divide alter 
the maimer of long division, setting 
down the work of dividing and re- 
ducinof.'* 



DOLLARS, CKITTS, MILLS. 

6. If Scart. ofcocoa cost^51,2S 
what is that per lb. ? 

' Jtns. Bets, 7m. 



7. If 3cwi. of sugar cost $52.1 
what is that per lb. i 

An$. 15cft. 5fR. 
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EXAMPLES. 
1. If 46 yards of cloth cost £53, 
lOi. 6d. what is that per yard ? 

OPERATION. 

£. 5* d, X* ^ ^' 

46)53 lb 6(1 3 3yin$. 
46 



7 
SO 



46)150(i 
138 

12 
12 

46)150(3 
138 



12 
4 

46)48(1 
46 



S If 263 bushels of wheat cost 
£86 74. lOd. what is that per bushel ? 

Am. 6t. 6|d. 



3. If 670 gallons of wme cost 
£147 U. lid. what is tiiat per gal- 
loo ? Am. 4$. 4^. 



DOLLARS, CSmrS, MILLS. 

8. If46^ards of cloth cost {178; 
416, what IS that per yard T 

Am. {3,878. 



9. If 263 bushels of wheat cost 
$287,973, what is that per bushel ? 

jlfM. {1,094. 



10. If 670 gallcms of wine cost 
{490,32, what is that per gallon ? ^ 

Am. {0,73. 
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SUPPLEMENT TO COMPOUND DIVISION. 



QUESTIONS. 

1. What is Compound DiTision ? 

2. When the price of any quantity not exceeding 12, of yards, poonib, 

&c. is given in pounds, shillings, pence and &rthings, how is the 
price of one yard fbond ? 

3. When the qaantity is such a nnmher as cannot he prodaced by the 

mnltiptication o£^mall numbers, what is the method of procedure ? 
4 Haying the price of an hundred weight given, in what way is found 
the price of 1 lb. ? 

5. If there be several hundred weight, what are the steps of operating t 

6. When the price is given in Federal Money, what is the method of 

operating ? 

EXERCISES. 



POUNDS, SHILLINGS, PENCE, FA&TH. 

1. If 10 sheep cost £4 5t. Id. 
what is the price of each ? 

j9iii.8f. ^d. 



t. If84eowico8t£26S ISt-wbat 
the pike of each? 

At. £3 0». 4|<^ 



DOLLARS, CENTS, MILLS. 

Let the Scholar reduce the price 
of sheep and of the cows to Federal 
Money, and perform the operations 
in Dollars, Cents and Mills. 

Price ofl sheep 2 1,426. 



Fkke ef 1 ooir» ^10/NUib 
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3. If 121 pieces of cloth measure 
2896 yards, 1 qr. 3 na. what docs 
each piece measure ? 

Ans, iSyds. Sqr. 3na. 



5. If 2cwi. of nee cost £2 ll*. 
^d. what ifl that per lb. ? 

Ans, 2|(2. 



7. If 47 bags of indigo weigh 
12cwt. Iqr. 261b. 4oz. what docs 
each weigh? 

Am. Iqr. lib. l2oz. 



4. If €G tea-spoons weigh 21b* 
lOoz. 14pwt% what is the weight of 
each ? 

Ans. lOpwt. 12|fgrf. 



6. Al£2 \U. G^d. (or 2cwt. sf 
rice, wnat is that in Federal Money, 
and what is that per lb. ? 

Price of lib. Sets. 8m. 



8. If 8 horses eat 900 bushels and 
, peck of oats in 1 year, how much 
will each horse eat per day ? 

Ans. Ipk. Iqt. Ipt. igillr^ . 



iI6 
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Divide £291 2s, M. among 4 men, 6 boys, and give each man 3 times 
80 much as one boy ; what will each man share, and each boy ? 

OPERATIOlf. 



The men have triple 
shares, therefore mul- 
tiply the number of men 
(4) by 3, and add the 
number of boys, (6) 
for a divisor. 

men* boy$* 
4 & 6 
3 

12 ' 
• 6 

IB the number of 
equal shares in 
(he w^o2«.*c=Divisor. 



18)297 2 
18 

117 
108 



9 
20 



)182(10 
18 

2 
12 

)27(1 
18 

9 
4 

)36(2 
36 



(16 10 1 2=1 boi's share. 

3 



Ans. 49 10 4 ft=l man's share. 

PROOF. 

£49 10 4 2 

4 



198 16 OmenU share. 

16 10 1 2 and 
6 



99 9 bays' share. 



£297 2 3 added. 



10. Divide £39 12s. 6a. among 4 men, 6 women, and 9 boys; give each 
maq doable to a woman, each woman double to a boy. 

£• s. d. 



Cl 1 5 a boy's share. 
Ans. / 2 2^ 10 a woman's share. 
f 4 6 8 a man's share. 



Sect. ll. C. SlN'GLC RULE OF THREE. ' il'i 

J 8. SINGLE RULE OP THREE. 



I'HE Single Rule of Three, sometimes called the Rvle of Proportiov 
is known by having three terms given to find the fourth. 
It is of too kinds, Direct and Indirect ^ or Inverse. 

SWGLE RULE OF THREE DIRECT. 

The Sin§}e Rule of Three Direct teaches, by having three numbers 
given to find a fourth, which shall bear, the same proportion to the third 
that the second does to the first. 

It is evident, that the value, weight and measure of any commodity is 
proportionate to its quantity, that the amount of work, or consumption is 
proportionate to the time : that gain, loss and interest, when the time is 
fixed, is proportionate to the capital sum from which It arises ; and that the 
effect produced by any cause is proportioned to the extent of that cause. 

These are cases in direct proportion, and all others may be known to be 
so, when the number sought increases or diminishes along with the term 
firom which it is derived. Therefore, 

If more require more^ or less require less^ the question is always known 
to belong to the Rule of Three Direct. ' 

More te^iring more^ is when the third term is greater than the first, 
and requires the fourth term to be greater than the second. 

Less requiring less, is when tl:e third term is less than the first and re- 
quires the fourth term to be less than the second. 

RULE. 
' *M. State the question by making that number which asks the question, 
'' the third tenn» or putting it in the third place ; that which is of the 
** same name or quality as the deman^^ the first term, and that which is of 
'Vthe same name or quality with the answer required, the second term." 

** 2. Multiply the second and third terms together, divide by the fir?t, 
** and the quotient will be the answer to the question, which (as also the 
*' remainder) will be in the same denomipation in which you lefl the second 
**" term, and maybe brought into any other denomination required." 

The chief difficulty that occurs in the Rule of Three, is the right placing 
, of the numbers, or stating of the question ; this being accomplished, there 
is nothing to do, but to multiply and divide, and the work i* done. 

To this end the nature of every question mu^t be consideted, and the 
circumstances on which the proportion depends, observed, and co^pmon 
sense will direct this if the terms of the question be understgod. 

The methoc) of proof is by inverting tie order of the question. 

jXote I. If the first and third terms, both or either, be of different de- 
nominations, both terms must be reduced tp the lowest denomination men- 
tioned in either, before stating the question. 

2. If the second term consists of different denominations, it must be re- 
duced to the lowest denomination ; the fourth term ot ansWer will then be 
found in the same denomination, and must be educed back again to the 
highest denomination possible. 

3. After division if there be any remainder, and the quotient be not iri 
the lowest denomination, it must be reduced to the next less denomination ^ 
dividing as before. So continue to do till it is brought to the lowest do- 
nominaition, or till nothing remains. 

4. In every question there is a supposition and a demand ; tlf iiur j^sitiott 
IS implied in the two first terms of the statement, IK^ <^^\km\v 
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5. When anj of the tenm are given in Federal Money the operation is 
condacted in all respects as io simple nombers, observing only to place 
the point or separatrix between dollars and cents, to point off the results 
according to what has been taught already in Decimal Fractions ^ Federal 
Money, and farther illustrated in Compound Division. 

6. When any number of barrels, bales, or other packages, or pieces are 
ffLveUf if they be of equal contents, find the contents of one barrel or piece, 
&c. in the lowest denomination mentioned, which multiply by the number 
of pieces, &c. the product will be the contents of the whole — If the pieces 
&c. be of unequal contents, find the content of each, add these together, 
and the sum of them will be the whole quantity. 

7. The term which asks the question, or that which implies the demand, 
b generally known by some of these words going before it ; How much \ 
How many ? How lonj^ ? What cost ? What will ? Lc. 

EXAMPLES. 
U l£9lbs. of tobacco cost 6i. what will iSlbs cost? 



OFERATIOH. 

Ufs. s. lbs. 
As 9 : 6 : : 26 (o ^ antmr. 
J5 

SO 
12 
— 1. d. 
9)160(16 8 antmr. 

0- 



***i 




Here 26tti. which asks the ques- 
tion, (what will 25/6i. 4^.) is made 
the third term, by being put in the 
third place ; 9^5. being of the same 
name, the first term^ and 65. of the 
same name with the term sought, llip 
second term. 

I multiply the second and thirr? 
terms together, and divide by the 
first The remainder (6) I reduce 
to pence, and divide as before. The 
quotients make the answer IBs. Bd. 



9)72(8 
72 

00 

By inverting the order of die question if will stand thus, 
2. l{6s. buy 9lbi. of tobacco, what will 16s. Bd. buy? 
t; s. d. 

6 16 8 Here the term which asks the 

12 12 question (I65. 8d.) is of different de- 

•— — nominations ; it m.ust, therefore, be 

72 pence. 200 petice. reduced to the lowest denomination 

mentioned (^ pence) as must also the 
pence, lbs. pence. other term of the same name, conse- 

As 72 9 : : 200 queutly, to be the first term. 

200 



72)1800(^6/6. answer. 
144 



360 
360 
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Again — By inverting the order of the question. 

3. If 165. Sd. (=200 pence) buy 25lbs. of tobacco, how much wiD 6f. 
(='72 pence) buy? 

OPERATION. 

a. lbs. d» 
As 200 : 26 : : 72 

72 

\ 

60 
176 



2|00)18|0O(9as. Ant. 
18 



These three questions are only 

the first varied ; they shew how any 

■ question in this rule maybe inverted. 

4. If loz. of silver cost 6a. 9(2. what will be the price of a silver cup 
that weighs 902*. 4pwU 16grs. ? 

« 

Note. — As each of the terms contnin 
different deDominations, they must all 
be reduced to tlie lowest denomination 
mentioned. 

Ans» 747 pence, Sjg, whioh must be 
reduced to the highest denomi- 
nation, thus, 
pence, 
12)741 Rem. 3d. 

4 
Baa.— n^ ^ ^ 

z9ifB2^im. 28. 

£3 2& 3d. 3iq. Ans. 
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5. If 6 horses eat 21 bushels of oats in 3 weeks, how maoy bushels will 
SO hon^ eat io the same time ? ^^ns. lOlusJuh. 

• 

T%e $ame question inverted. 
6. If 20 horses eat 70 bushels o( 
oats in 3 weeks, how many bushel^^ 
will 6 horses eat in the same time ? 

, Ans. 91 bushels. 



The statement of erery qaestion re- 
L'oires thought and consideration ; — ^ 

here are four numbers given in the 
question ; to know which three are to 

be employed in the statement, diere can be no difficulty if the scholar pro- 
ceed deliberately and as his rule directs — first consider which of the given 
numbers it is diat asks the question ; that determinefd on, put it in the 
third place^ then seek lor anothier number of the same name, or kind, put 
that in the first place, ike second place must now be occupied by thai 
number which is of the same name or kind with the numher sought ; when 
these steps are cautiously fi^llowed, tjie scholar cannot fiiil to make l>is 
statement ri|;ht 

• « 

7. If ao ingot of sQrer weigh 36oz. 8. A Goldsmith sold a Tankarit 
lOpwL what if it worth at fo. per fi>r £10 12t. at the rate of 'di. 4c/. 
ounce ? Am* £9 St. M. per ounc^ I demand the weight 

of it Au.S9oz, I5pwt. 



9. If the moonmo¥6 ISieg. lOmw. 
35Mf. in one day; in what time does 
It perform one rerolution ? 

Am, 27 days. Ihrs, A%mtn. 
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10. If a fiimily of 10 persons spend 11. If a fimily of SO penons 
3 bnshels of nmlt in a monthi how spend 9 bnsheb of malt b a montliy 
many bushels will serve thetn when how many bnshels will serve a &m- 



there are SO in the family ? 

Am, 9 btuhch 



ily of 10 persons the same time ? 

jIm . 3 huAelt. 



- ♦. 



12. If It acres 3 roods, produce 78 cpartan 3 pfcb, km nyich will 
36 acres, 1 rood, fO poles produce ? Am. 216frf. 6Mk» l^vecb. 



. / 



Q , 
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13. If 5 acres, 1 rood produce 26 quarters, 2 bushels, how many acres 
will be required to produce 47 quarters, 4 bushels ? Ms. 9 acres, i roods 



14. If 365 mea cpnsume 75 bar- 
rels of provisions in 9 months^ how 
much will 500 men consume in the 
tame time ? Ans, 102f}- barrels. 



Note. In the 15th example, in 
order to embrace the fraction (4f 
of a barrel) the integers 102 bar- 
rels must be multiplied by the de- 
nominator of the fraction (73) and 
the numerator, (54) added to the 
product. 

After division, the quotient must 
be divided by the denominator of 
the fraction, and this last quotient 
will be the .answer, all which may 
be seen in the example. 

The Scholar must remember to 
do the same in all similar cases. 



15. If 500 men consume 102^1 
barrels of proyisions in 9 months, 
how much will 365 men coDsome w 
the same time ? 

OPBRATIOir. 

barrels. 

102H 
Multiplied by 73. the denominator 

' of the Jhicixon. 

306 

714 

Add 54 the numeraiar. 

As 500 : 7500 : ; 365 

7600 



182500 
2555 



6|00)27S76|00 
73)5475(76 Am. 
511 



865 
565 



\^. How much will 4 pieces of linen containing, viz. 35^, 36, 37}, ainlj 
^^ yards come to at 79 cents per yai*d ? .^/r?/^nfij3. 
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17. If I giTe $6 for the use of 18. How many tiles of 8 inches 

J 100 for 12 months, what must I square will lay a floor 20 feet long, 

g^ve for 357,82 the same time ? and 16 feet broad ? 

' Jlns. ^21,469. .Am 720. 



19. If 2lb, of sugar cost 25 centi^ 
what will 100/6. of coffee cost, if Sib. 
of sugar are worth 5lb, of coffee ? 

Ans. ^20. 



20. It £3 sterling be equal to £4 
N. England currency, how much 
N. England currency wilt be equal 
to £1000 sterling? 

Am. £1333 65.- 8rf. 



21. If 1 buy lib, of sugar for 75 
Yients, how much can I buy for 6 
dollars ? 4,^, 56/^. 



N* B Sums in Federal Money 
are of the same denomination when 
the decimal places in each are equal. 

To reduce sums in Federal Money 
to ihe^ same denomination, annex s«» 
many cyphers to that sum whicli has 
the least number of decimal plarps 
or places of cents, mill?, kc. as >\\\\\\ 
make up the deficiency 
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22. IT I buy 76 yards of cloth for 23. A man spends ^3,25 per 
il 13,17, what did it cost per EU week, what is that per annum ? 
English? An9. pfiSl. 4n^. $169,464. 



24. If 3 hones and 4 oxen bci worth 9 cows, how many cows will (5 
horses and 8 oxen b^ worth 'i Ans, 18. 



26. Bought a silver cup, weighing 9or. AgmU \^gri, for £S 2». M. Slfl 
whnt wna that per minre ? ^„,. q,^ ,,^^ 



■^ 



aam. U. « SINGLE RULE OF TBREE DIRECT. IS6 

26. There is a dstern rAudk has 27. A maa hermg a piect of land 

4 cocksi the first will empty in 10 to plaat, faired two men anda boy to 

minutes, the second in 20 minutes, plant it, one of the men could plant 

the third in 40 minutes, and the it in 12 days, the other in 15 days, 

fourth in 80 minutes ; in what time and the boy in 27 days ; in how long 

will all four runnii^ together empty time would tliey phlnt it if Uiey aU 

it? worked ti!^gether f 



10 Ciii. Mm. 
20 : 1 : : 60 : 
40 
80 
In 1 hour the 4 cocks 
would empty • • . • 11,26 Clil» 
Then, 

Oil. Min. Out Mm. 
As 11,25 : 60 : : J • b^Am. 




SB. A merchant bouaht 27p qub^],. 29. If a staflf 6fi. 8m. in length 
lals of cod fish, fo}^80^ freight c^t a ^ow of 6 feet ; how high is 
$37,70; duties andfot]]tei^chaiges^t ttlat stepplef whose shadow measures 
$30,60 ; what must he seU it at per 153 feet t Jbit. lU^/uL 

quintal to gain $143 in the whole i ^ 

'Ant. $3,671. 

The sum of all the expenses of 
the fish wiftb the Merchapit'S gain « 

must be found for &e second teiSi. 
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30. Bo«^ 12 pieces of cloth each 
10 yards, at {1,76 per yard, what 
came they to ? 

Au. $2X0. 



31. Bouj^t 4 piece? of Holland, 
each contaioiog 24 Eh'g Engtiah, fbi 
}96; how nrach was that per yard 7 

Jfnt. BOcenU 



34. Bought Its gaUons of mm £>r {1 10, how much water most be added 
to it to reduce the first cost to 76 cents per gaOoa ? Ant. 20f go/. 



^A'^///^^^ 




35. A owes B £3475, but B com* 
pounds with him for 13«« 4d. on the 
pound ;, what miMt he receive for 
his debt Am. £2516 ISt. 4d. 



36. If a person whose rent is 
^145 pays |$ 12,63 of parish taxes, 
how much should a person pay 
Whose rent is }378 1 

Am. $32,925. 
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33. A bankrupt owes in all 972 dollars, and his money and effects are 
bat {607,50 ; what will a creditor receiye on {1 1|333 f Am. ||7|083 



31^. Bought 9 chests or tea, each weig^iiiig 9C tqn. t\fh. at £4 9«» 

per cwt, what came they to ? Aru. £147 139. B\d. 




.«fi 
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Interne Proportion. 

IN some questioDS the number sought becomes lese, vvhen the circum- 
stances from which it is derived become greater. Thus when the price of 
goods increase the quantity which may be bought for a given sum, is smaller 
When the number of men employed at work is increased, the time in which 
they may complete.it becomes shorter; and when the activity of any 
cause is increased, the quantity necessary to produce any given effect is 
diminished. 

These and the like cases belong to the 

SINGLE RULE OF THREE INVERSE. 

The Single Rule of Three Inverse teaches by having three numbers 
uiven to find a fourth, having the same proportion to the second, as the 
tirst has to the third. 

If more require less, or less require QM>re, the question belongs to the 
Single Rule of Three Inverse. 

More requiring lesSf is when the third term is greater than the first, ani) 
requires the fourth term to be less than the second. 

L^ss requiring more, is when the third term is less tlian die first, and ro. - 
quines the fourth term to be greater than the second. 

RULE. 
•' State and reduce the terms as in the rule of three direct ; then multi- 
ply the first and second terms together, divide the product by the t)ii re! , 
"md the quotient will be the answer in the same denomination witli the 
econd term." 

EXAMPLES. 
1. If 48 men buiW a wall in 24 days, how many men can do the siune ir 
192 days? 



OPERATIOff. 

Men, Days, Men, 
24 : : 192 
48 



As 48 



192 

96' 



192)1162(6 answer, 
1152 



Here the third term is greater than xiiv. 
first, and common sense teaches the fourth 
term, or answer must be less than the sec- 
ond ; for if 48 men can do the work in 24 
ikvys, c^ainly 1'92 m^d \till' do it' iif less 
time. In this Way it may be determined 
if a question belong to the Rule of Three 
Inverse. 



2. If a board be 9 inches broad, 
how much in length will make a 
square foot ? JIns. \6i7ickes. 



3. How many yards of sarcenet, 
3(jrs, wide, will line 9 yards of cloth 
of Sqrs. wide / Ans, 24 yards. 



^ 
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4. Lent a fiiend 292 doUars for 
6 months ; some time afterwards he 
lent me 806 dollars : how long may 
I keep it to balance tiie favor ? 

' Am, 2 months f 5 days. 



5. A garrison had proYunon for 8 
months, at the rate of 15 ounces to 
each person per day ; how much 
must be allowed per ^y in order that 
the provision may last 9| months ? 

Ans. 12jf omscu. 



6 A garrison of 1200 has pro- 7.- 



w — IT-- — ■ How most the daily 

visions for 9 months at the rate of allowance be in order that the pro- 

14 ounces per day, how long wiU visions may last 9 months after *he 

the provisions last at the same al- garrison is reinforced ? 
lowance if the garrison be reinforced jIm. 1{U mm^^ 

by 400 men? Ais. di month^. ^. ii^<nm€99. 



f 



8. How much land at ^2,50 per 9. What sum should be put to in- 

acre should be given in exchange for terest to gain as much in 1 month as 

360 acres at $3,75 per acre ? jjl27 would gain in 12 months ? 

^n5. 540 flcrcf. ^n#. J1524, 



R ' 



^30 
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10. If a man perform a journey in 
15 days, when the day is 12 hours 
long, in how many will he do it 
when the day is hut 10 hours ? 

j9)u. lQday$. 



n. If a piece of land 40 rods in 
length, and 4 in breadth maka an 
acre, how wide must it be when it is 
but 25 rods long ? 



12. There was a certain building 
raised in 8 months by 120 workmen, 
but the same being demolished, it is 
required to be built in two months ; 
I demand how many men must be 
employed about it } j3im. 480 mm 



13. How much in lengthy^thal m 
3 inches broad, will make a square 
foot ? Ans, 48 iachei. 



14. There is a cistern baying I 15. If a field will feed 6 cows 
pipe which will empty it in 10 hours, 91 days, how long will it feed 21 
now many j^ipcs of the same capacity' cows t Am. tQ daift* 

will empty it in 24 minutes ? 

An$, 25 pipa. 



16. If the partem loaf weigh 4f 17. How many yards of baize, 3 

pounds when wheat is $2 per bush- quarters wide, will line a cloak 

el, what must it weigh when wheat which has in it 12 yards of camblet, 

is $ 1 ,50 the bushel ? half yard wide i 

Am. 6/6. Ans, 8 yardt. 



SxcT. U « SINGLB RUL£ OP THREE 1N\ ERSE. U 

GENERAL RULE . 

For stating all questions whether direct or inverse. ; 

1. Place that number for the third term, which signifies the same kind 
of thing, With what is sought, and consider whether the number sought will 
be greater or less. If greater^ place the least of tfie other terms for the 
first ; but if less, place the greater for the first, and the reraaining one for 
the second term. 

Multiply the second and third terms together, divide the product by the 
first, and the quotient will be the answer. 4 

EXAMPLES. ^ 

1. If 30 horses plough 12 acres, how many will 40 plough in the lame time? 

OPERATIONS. 

H. H* Ac. Here because the thing sought is a number of 

30 : 40 : : 12 acres, we place 12, the given number of acres, 

12 for the third term ; and because 40 horses will 

■ ' plough more than 12, w^e make the lesser num- 

30)480(16 Ans* ber, 30, the first term, and the greater number 

40, the second term. 

2. If 40 horses be maintained for a certain sum on hay at 6 cents per 
itone, how many will be maintained, on the same sum, when the price of 
hay rises to 8 cents per stone ? 

C. C. * H. Here, because a number of horses is sought, 

8 : 5 : : 40 we make the given number of horses, 40,, the 

40 third term, and because fewer will be m<untain« 

• " ed for the same money, when the price of hay 
8)200(25 Ans. is dearer, we make the greater price 8 cents. 

16 ihe first term, and ilie lesser price, 5 cents, the 

<-^ second. 
40 
40 

The first of these examples is Direct^ the second hrverset. 

Every question consists of a supposition and a demand. 

In the first the supposition is, that 30 horses plough 12 acres, and the de* 
mand how many 40 will plough ? and the first term of the proposition, 30, 
is found in the supposition in this and every other direct question. 

In the second, the supposition is that 40 horses are maintained on hay at 
5 cents per stone, and the demand, how many will he maintained on hay at 8 
cents. ^ and the first term of the proportion, 8, is found in the demand, io 
this and every other inverse question. 

3. If a quarter of wheat afford 60 4. If in 12 months, 100 dollars ^ 
tenpenny loaves, how many eight- gain 6 dollars interest, what will gain i 
penny loaves may be obtained from the same sum in 5 months? 

itf Ans. 15 loaves. Am. 240 iollan 



'* 
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SUPPLEMENT TO THE SINGLE RULE OF 

THREE. 



QUESTIONS. 

1. What is the Single Rule of Three ; or the Rule of Proportion Y 

2. How many kinds of Proportion are there ? 

3. What is it that the Single Rule of Three Direct teaches ? 

4. How can it be known that a question belongs to the Single Rule^of 

Three Direct ? 
6. What is understood by more requiring more and les» requiring less ? 

6. How are questions in the Rule of Three stated ? 

7. Having stated the question, how is the answer found in direct pro- 

portion ? 
8>, What do you observe of the first and third terms concerning the 
^different denominations, sometimes contained in them ? 

9. When the second term contains different denominatioBS, what is to 

be done ? 

10. How is it known what denomination the quotient is of ? 

11. If the quotient or answer be found in an inferior denomination, what 

is to be done ? 

12. When the terms are given in Federal Money, how is the operation 

conducted ? 

13. How are the suma in Federal Money reduced to the same deiMnu- 

liation ? • 

14. When any number of barrels, bales, pieces, &c. are given, what is 

the method of procedure ? 

15. What is it that the Single Rule of Three Inverse teaches ? 

16. How are the questions stated in Inverse Proportion ? 

17. What is understood by' more requiring less and less requiring more ? 

18. How is the answer found in the Rule of Three Inverse? 

19. What is the general Rule for stating all questions, whether Direct or 

inverse ? ^i 

EXERCISES. 

•• . 

. If my horse and saddle are worth 18 guineas, and my horse be worth 

«ix times so much as the saddle, pray what is the value of my horse ? 

Jlna 72 {lj)11ars. 
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2. How iQ^ny yards of mattingthat 
VB half a yard wide will coter atoom 
^^'^t 19 1 8 feet wide and 30 feet long ? 

' An$. 120 yards. 



3. Suppose 80P soldiers were 
placed in a garrison, and their pro* 
visions were computed sufficient for 
two months ; how many soldiers 
must depart that the provision may 
s^rve them 5 months ? Ans. 480. 



•I 



4. 1 borrowed 185 Quarters of com when the price was 19«. how much 
must I par to indrnmunr the lender when the price is lis. 4d. ? 

'^'^ Am. 202H- 

6. Bought 45 barrels of beef at ^3,50 
per barrel, among which are 16 barrels, 
. whereof 4 are worth no more than 3 of 
the oUiers ; how much must I pay ? 
y An$. $143,50. 
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6. Ai&nd B depart for the same place and travel the same road ; but h 
goes 5 days before B at tbc rate of 20 miles per day ; B follows at the 
rate of 25 miles per day ; in what time and distance will he overtake A ? 
^ dm. B wiU cscertaki A in 20 days, and travel 500 miies. 

Here two statements 
will be necessary, one 
to ascertain the time» 
and the other to n^cer- 
tain the distance. 




Method of assessing town or parish taxes. * 



1. An mventory of the value of all tiie esfcites, both real ar 
and the number of polls for which each person is rateable, n- 
in separate columns. Then to know what must be paid on th/ 
the total value of the inventory the first term ; the tax to b 
second ; and 1 dollar the third, and the quotient will she- 
the dollar. 

•• •wwjr liiwlMed to Federal Cunwifsy 



personal, 

be taken 

ar, make 

^scd the 

"® Value on 
lorse 

liars.* 

(batbert 
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2. Hake a table, by multiplying the value on the dollar by 1 , 2, 3, 4, 5» &c* 

3. From the Inrentory take the real and personal estates of cadb man, 
and find them separately, in the tible, which will shew yoo each man's 
.proportional share of the tax for real and personal estates. 

If any part of the tax be averaged on the polls, before stating to find the 
value on the dollar, deduct the sum of the average tax from the whole sunt 
to be assessed ; for which average make a separate column as well as fo** 
the real and personal estates. 

EXAMPLES. 

Suppose the Genera] Court should grant a tax of 1 50000 dollars, of which 
« certain town is to pay J(3250,72 and of which the polls being 624 are to 
pay 75 cents each ; the town's inventory is 695G8 dollars ; what will it be 
on the dollar ; and what is A's tax (as by the inventory) whose estate is as 
follows, \'vL. real, 856 dollars ; personal, 103 dollars ; and he has 4 polls ? 

Pol Cti. Pol. Dolls. 
I. As, 1 : ,75 : : 624 : 468 the average part of the tax to be de- 
•ducted from g3250,72 and there will remain ^2782,72. 

Dolls. Dolls. Cts. Dolls. Cts. 
t. As 69568 : 2782,72 : : 1 : 4 on the dollar. 







TABLE. 


• 


.i..,^ ^ 


Dolls. . 


Dolls, cts. 


Dolls. 


DiJli 


. Cts. 


Dolls. Dolls. 


1 is 


4 


20 is 




CO,, 


200 is 8 


S — 


8 


30 — 


1 


20 


300— 12 


S-t. 


12 


40 — 


1 


60 


400 — 16 


4 — 


16 


50 — 


2 


00 


600— 20 


5 — 


20 


SO- 


2 


40 


600— 24 


6 — 


24 


TO— 


2 


80 


700— 28 


7 — 


' 28 


80 — 


3 


20 


800— 32 


8~ 


32 


90 — 


3 


60 


900— 36 


9^ 


36 


100 — 


4 


00 


1000— 40 


1.0 — 


40 











Now to find what A^d rate will be. . 

His real estate being 856 dollars, I find by the Ta 
ble that 800 dollars is $32 cts. 
that 60 — — 2 

that 6 — — 24 



Therefore the tax for his real estate is 34 24 
In the like manner I find the ^^^l a t9 

fct his personal estate to be ^ ^ ^z 
His 4 {tolls, at 75 cents each, are 3 



$41 36 



Real. 
Dolls. Cts. 



Personal. 
Dolls. Cts. 



Polls. 
Dolls. Cts. 



Total. 
Dolls. Cts.l 



34 24 I 4 12 I ^ I 41 36 ^ 




« 
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} 9. DOUBLE RULE OP THREE. 



THE Double Rule, of Three, sometimes called Compound Proportion, 
teached by having five numbers given to find a sixth, which, if the pro- 
portion be direct, must bear the same proportion to the fourth and fifth as 
the third does to the first and second. But if the proportion be inverse^ 
the sixth number must bear the same proportion to the fourth and fifth, as 
the first does to the second and third. 

ilULlE. 

1* " State the question, by placing the three conditional terms in such or- 
der that that number which is the cause of gain, loss, or action, may possess 
the first place ; that which denotes space of tivtie, or distance of place, the 
second ; and that which is the gain^ loss, or action, the third." 

2. *^ Place the other two terms^ which knove the question, under those 
of the same name." 

3. '< Then, if the blank place, or term sought, fall under the third place, 
the proportion is direct, therefore, multiply the three last terms together, 
for a dividend, and the other two for a divisor ;^ then the quotient will be 
the answer." 

4. ^* But if the blank fall undefr the first or second place, the proportion 
i« inverse, therefore multiply the first, second and last terms together, for a 
dividend, and the other two, for a divisor ; the quotient will be the answer." 

EXAMPLES. 

If 100 dollars gain 6 dollars in 12 mcmths, what will 400 dollars gain in 
8 months ? 

StfUement of Uh question. 

: 6 Terfns in ihe supposition^ 4rr conditional. t^rms. 
Terms which move the que9tio». 

Of the three conditioniail terms, it Is evident that 100 dollars put, at inte- 
rest, is that one which is the cause of gain ; consequently 100 dollars must 
be the first term ; and because ]£ mondis is the space of time ia. which the 
gain is made, this must be the second term ; and 6 dollars which is the gain, 
die third term. The other two terms must y«en be arranged \iiideir ^oae 
of the same name. 

Now as the blank falls under the third, place, therefore, the question is 
in direct proportion, and the answer is found by ^multiplying the three last 
terms together for a dividend, and the two fir^ fi^r a divisor. 

OPERATION. '\ " 

100 : 12 ; : 6 

400 a Then, 12|00)192|00( 



D» 


M. 


lOQ : 


12 


400 : 


8 



8 



100 
12 




Dolls, le Am 



noo Divisor. 19200 Dividend. 

2. If 100 dollars gain 6 dollars in 12 months, in what time will 400 dol 
Muv gain 16? 
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OPERATION* 
D. M. D. 

100 : 12 : : 6 Here the blank Miog under the second term, the 
400 16 proportion is indirect 

6 12 Therefore multiply the first, second and last terms 

— -— together for a diyidend, and the other two for a divisor. 

%400 dh. 192 
100 



1^200 dividend. M. 

Then 24|00)192|a0(8 Answer. 
192 

3. A Farmer sells 204 dolls, worth 4. If 7 men can reap 84 acres of 
of grain in. 5 years, when it is sold wheat in 12 days, how many men 
at 60 cents per hnsheU ^'vihat is it cm reap 100 acres in 6 days? 
per bushel v^en he sells 1000 doOs. 
worth in 18 years, if he sell the 
same quantity yearly ? 

Ct». y. D. M. D. A. 

e0:6:t«04 eti.m. « 7:12::84 M. ^ 

f 16 : . MK) ; ,816 Am. 6 : : 100 - 20 Jlnt. 



X 




'<^;.V5 



5. If a family d( 9 persons s{Aipd 460 dollars in 5 months, bow much 
would be sufficient to maintain UiemhJir months, if 6 persona more were 
added to the famUy ? «**. ^ „ Jb^. ^1 120, 



•». 




8 
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SUPPLEMENT TO THE DOUBLE RULE OF 

THREE. 



QUESTIONS. 
1. What is the Doable Rule of Three ; or Componnd Proportion 7 
2« How are qaestions to te stated in the Double Role of Three t 
. 3* How 18 it known after the statement of the question, whether the 

Proportion be Direct or Inverse ? . v ► . 

X 4. When the Proportion is Direct^ how is the answer to be found ! 
\ h. When the Proportion is Inyerse, how is the answer to be |bund! 

EXERCISES: * 

1 If 6 men build a wall 20 feet long, 6 feet high and 4 feet wide in 16 

4aT8, in what time will 24 men build one 200 feet long, 8 feet higlTanH^ ' 

mcki ^Ans. SO days. \ IJ 

* The solid contei 
in each piece of wall 
according to the given^ j-^'^ 
dimensions, must' be "^ ^ 
feund before stating 
the question. 

2. If40lb. at Boston make 36 at 

Amsterdam, and 90/6. at Amsterdam 

116 at Dantzick, how many 

lb. at Boston are equal ta£60/6. at 

Dantadck ? Ans.''2ii^lb '" ^ 

N. B. The answer ta thU^ 

SesUon is found by two^ 
lements in the Rule of < 
Three Direet 




Ui-f^H 




//<* . *tfJ^ 



tZ4i 



a 
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5. If the freight of IZCwt 9qrs. Gib. 275 miles cost ^27,78 ; how far 
toay GOCwt. ^ri. be shipped fpr J234,78 ? • Ant. 480 mUet. 

4J7 









.. ^^«^r,~ x^w.«_ 75 dolkOt 6. If 7 men can make 84 rodi of 
at interest, and at the end of ei|^t wall in 6 daQn ; in what time will 10 
months receired for principal and man make 150 rods % 



interest,' 79, dollars ; I demand at 
what rate p^, cent h^-receiTed hi* 
terest ? Jliif/ 8 ftttma* 






'V » 



H. 









'>.^ 
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6. If the freight of 9hhds. of sugar, each weighing IZCwt. 30 leagues, 
cost £16 ; what must be paid for the freight of 50 tierces ditto, each weigh* 
ing 2| Cq# 100 }e%ae8 ? JIns. £92 lit. lOJri ' 



^. 



"*. 



\ ^ 






^^r^ 



i 



4. 



'•» "^i 



n 



\%X'^ 



<. 



• •-,: 



\ % 



^ 
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i 10. PRACTICE. 



*' Pkactice is a contraction of the Rule of Three Direct, whea the nm 
term happens to be an unit or one ; it has its name from its dailj use among 
Merchants and Tradesmen, being an easy and concise method of working 
most questions which occur in trade and business." 

Proof. Bj the Single Rule of Three, Compound Multiplication, or by 
varying the parts. 

Before any adrances are made in thid rule, the learaer ihtiBt cbnufit to 
memory the following ' 



TABLES. 

» 

ALIQUOT, OR EVEN PARTS 

PtS. 
9. 

10 
6 
6 
4 
3 
2 
1 

I 

1 

1 







Parts of a shill. ofajCl 


if. $. 


and £. 


6 is 1 


- A 


4—1 


- A 


3 — J 


- iV 


* — * 


- rh 


H- ♦ 


- ih 


1 - A 


- liT 


f " A 


- J^ 


* - A 


- tH 


i - A 


?.^T 


bd, is the sum 


of 4d. 4- Id. 


Id. 


ed. 4- Id. 


Bd. is twice 


4d. 


9d is the sum 


of 6(2.4- 3(2. 


lOd. ^ 


ed. 4- 4(2. 


1 Id. ( 


3(2. 3(2. 4- 2(2. 



OF MOVET. 

of a pound. Praefice tidraitt «f a great tr- 
d. IB £* riety of cases, the multipliei^ 

YO^vMkA serves litde tll^ tlian 

8 -*- ^ that of conlounding stlie mkid of 

^ the scholar) a-dlffiDrent method 

— } ^ill be pursued h\ere, and the 

4 .1- ^ whole compt^ised, in a few cases, 
6 .^ I such as shall be useful and easy 
8 -.- ^ for the scholar to biear in his 

5 — X T^^ InMft niiiRb#r k£ esam- 
^ ^ 'j[>l«k uxMtiHr each icl0e wH^ Ite 

10 -^ JL made up in the Supplement ; 

8 .^ JL thiB will lead the scholar to a 

5 .^ 1 more particular consideration of 

2 J J- ^ them. 



^ OPERATIOHS. 

FOUNDS, SHILLINGS, PENCE, FARTB. DOLLARS, CENTS, 'MILLS. 

When the price of the giTen quan* RULE, 

tity is £1. Is. Id. per pound, yard, Multiply the quantity by the price 
&c. then will the quantity itself be of one pound, yard, &c'. tibe product 
the answer at the supposed price. — will be the answer. 
Therefore, 

CASE 1. 

When thp price of 1 yard, pound, ^e. 
consists of farthings only ; If it be one 
farthing, take a fourth part of the 

*^<Klhti1^V^f ^half ^eany^l^eafaalf; , ;. ; 

if %hm iaribings; 'takea ^f and a 
fourth of the (Juantity and add them. 
This gives the value in pence, which 
must bis reduced to pounds. 



PBACnCE. 



ILf 




15s. Id. 

Hge the niwiiilj siMii ftr the 
at cae pcnaj per jiffdl, ImI at 
fiHl^i^ are iMl Ur CM pewyp 
drndiap the q^Hlkf bj 2, 
^pnceatkaira pewyper 
bcndhnedto^il- 



t. Wkt«iBS54| 
Kperj»if 

4)354 



U)I8 
%.4dL 



t 



li^iK 



17jl 



1. 



3 6 2 

/> O 7|pncB. 



$2, 5 3 4 

JVkc Tlie 
cfBoce 

■ tiie 



1 



2. Wim 
perjaiwt 



3 5 4^ 
/>0 3 

51 /> 6 3 6 

3. Wkit wiB 263 
Icc^pcrjnit 
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PRACTICE. 



US 



FOUVD^, SHlLLIHOf y FBVCE, VA&TH. 

^ 6. What wiM 97 yards cost at Sq. 
per yard? Jbi$. 6t. Ofd. 



€. Wbatwffl 126 yardi coit at fl. 
per yard T Jbu. 5$. SdL 



CASE 2. 
What the price of 1/6. lyd. 4rc. 
umsUts of penee^ or of pence and 
fartku^t; if it be an eren part of a 
flbilling, find the raloe of the giyen 
quantity at U. per yard» (the quan- 
tity itself expresses the price at Is. 
per yard ; if there are quarters, kc, 
, write for | ^. lor | 6d. for j 9dA 
*' and divide by that even part wMcn 
the price is of 1 shilling. If the 
, price be not an aliquot or even jpart 
of one shilling, it must be divided 
into two or more aliquot parts ; cal- 
culate for these separately, and add 
die values ; the answer will be ob- 
tained in shillings, which must be 
reduced to pounds. 



roLi.aBSt ccsTSy wlu. 

5. What will 97 yards cost at 1 
cent per yard T dm. fiflck. 



6. What win lt6 yards cost at 7 
mills per yard f Jkie. $0,882. 
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EXAMPLES. 

I . What will 476 yards cost at Hd. 
per yard ? 

OPERATION. 
5. 

476 Price at Is. per yard, 
238 Price at 6d. per yard. 
69 6d, price l^d. per yard. 



6d, 
i^d. 



i 



2|0)29|7 6d. price at l^per yd, 
£14 17f. 6d, Ans, 



^ROOF. 

i . By the Rule of Three. 

Y, £, s, d, Y, 
4s476 : 14 ' 17 6 : : 1 
20 



297 
12 



476)3570(7rf. 
3332 

238 
4 



)952(29r. 
952 



2. By Compound Multipli- 

csition. 

£, i, d. 

7 J price of 1 yard, 
10 



6 3 price of 10 yardt, 
TO 



3 2 6 price of 100 yard$, 
4 



12 10 price of 400 yards. 
2 3 9 price of 70 yards, 
3 9 price of 6 yards. 



£14 17 Q vrice of AlZ yards. 



D0LLA91I?, CBlfTS, MILLS. 

7. What >TiU 4 76 yards ccwe to \ 
10 cents 4 mUls per yard ? 

OPERATION. ' 

476 
»i04 

1904 
^ 4760 



^49,504 j9m. 



PROOF. 



€ts. m. D, cts, m. yds. 
,10 4)4 9 SO 4<476 
41 6 



7 9 

7 2 8 

6 2 4 

6 2 4 



Sr 
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FOUNDS^ SBXLLIlfOS, PENCE, FARTH. 

What will 176 yards cost at 9^. 
per yard ? 

OPERATION. 



6df. 

3(1. 
Id. 



i 



176 value at Is. per yard. 



88 Talae at 6d. per yard. 
J^ of 44 yalue at 3d. per yard. 
7 4d. val. at ^d. per yd. 



2|0) 13|9 4(/.— at Q^d,, per yd, 
£6 19s, 4d. Arts. 

FRODFr 



DOLLARS, CEKTSy MILLft* 

8. What will 176 yards cost at 13 
cents, 2 mills, per yard ? 

Ans. {25,232. ^ 



3. What will 568| yards cost at 
Id, per yard? Afu^ £16 lis. 6f(l 



9. What will 568| yards cost a^ 
9 cents 7 mills per yard ? ' 

J^flS. $55r,]2. 
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, POUK]>S, flSILLIirfiS, F£KCE» FARTH. 

4. What wiU 685| yards come tt 
at 2\d, per jaid ? 

Ms. £1 29. \Old. 



5. What will 649} yards cost ^ 
0(2. per yard ? Am. £27 Is. 0^ 



DOLLARS, CEITTS, HILLS. 

10. What will 685} yards come 
to at 3 cents 5 mills per yard ? 

An$. ^24,001. 



11. What will 649} yards cost at 
13 cents 9 mills per yard ? 

Am. $90»245. 



6. What will 683} yards cost at 
i}(2. per yard? Am. £23 IO9. OfJ. 



12. What will 683} yards cost at 
11 cents 7 mills per yard ! 

jlfis» 79»998 
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POUIfDS, SHILLIirOSy PKHCE, FARTH. | OOiXARt, OBHTSi UiUM, 

CASE 3. 
If the price of 1/6. lyd, 4^. be 
tfiillings and pence and an even part 
of £,\y Divide the value of the given 
quantity at £1 per yard hy that even 
parti which the price is.of JCI. The 
quotient will be the answer. 

EXAMPLES. 

1. What will 719^ yards cost at 
Is. Ad. per yard ? 

OrfiAATION. 

£. f. 

( U. 4(ir I ^ I 719 10 price at £1 

— [per yd. 
143 16 price at 45. 

[per yd. 

Ant, 47 19 Ad.xsXU.Ad, 

[per yd. 

Mere for the sake of ease in the . 
operation, because 5x3=1^, tliere- j 
fnre 1 divide the price at one pound i 
per yard by 6, and that quotient by 3 j 
which gives the answer. 

2. What will 648 yards cost at I4. What will 648 yards cost ul 
U. Bd. per yard t Ans. £54^ j 27 cents and 8 mills per yard ? 

^fu. $180,144. 



IS. What will 719^ yards cost at 
22 cents, 3 mills per yard ? 

jlfit. $160«448. 



3. What will 167| yards cost at 
34. 4J. per yard ^ j9fis^27 18f. 4d. 



16. What will 167| yards cost at 
£5 cents, 6 mills p^^yard ? 

* Ans. $.^,13. 
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POUNDS^ SHILLINOSy PEHCE, FARTH. 

4. What will 687| yards cost at 
S$. per yard ? Ans. £171 17s. Sd. 



CASE 4. 

Whin the price of 1yd, ^e. u Ml' 
lings f or shillings, pence artd farthings, 
and not an even part of £1, Multi- 
ply the value of the quantity at Is. 
per yard hy the number of shillings ; 
for the pence and farthings, take 
parts, as in case ^9 the results added 
will gire the answer, which must be 
reduced to pounds. 

If the price be shillings only, and an 
even number; multiply by half the 
price or even number of shillings for 
one yard, double the unit figure of 
the product for shillings, the remain- 
ing figure will be pounds. 

Note. When the quantity con- 
tains a fraction, work for, the inte- 
gers, and for the fraction take pro- 
portional parts of the rate. 

EXAMPLES. 
1. What will 167^ yards cost at I 17. What will 1674 yards coat 



DOLLARS, CEITTS, MILLS. 

16. What wiU 687^ yards cost 
83 cents, 3 mills per yard f 

Jbu. ^72,687. 



17s. 6d. per yard ? 

OPERATIOir. 

I 6({. I II 167 
17 

1169 
167 



$2,916 ? 



jffif. {488,43. 



2S39 price at 17s. per yd. 
83 6— (rt 6d. per yard. 
8 9 price of ^ yard. 



«|0)203|J 3d. 
fins, £14(5 11. f. 3fA 
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>0V1U>S, SBILLIirOSy PENCE, FARTH. 

2. What wi}l 5482 yards cost at 
U* 4|(2. per yard ? 

Am. £3391 I9s. Bd. 



3. What will 614 yards cost at 
6t. per yard * 

OPEIUTIOH. 

614 

8 half ike price, 

4912 double Oufint figure 
£491 48. Ans. . [for 3M. 

4: What wQl 176 yards cost at 
2». per yard? ^.£105 129. 



i r f 



DOLLAAS) CBHTS, MILLS. 

18. What will 64^2 yards cost at 
j(2,063 per yard i 

Am. $11309,366 



/ 



19. What will 614 yards cost, at 
iK2,667 per':ya^ f 

Am. $1637,538. 



20.^ What wffl 1T6 yuds cost ai 



$2 per yard! 



$362. 



•jv ly-- / f V " 



& What win 36, yards coat at ""s 
ii.peryardt jIm. £lt lU. 



21. What wil 

$l,25perir»df 



wrds cost at 
' r. $46. 
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rOVH»8, 8R1LLIRC8, PENCR, FARTU. 

CASE 6. 
When the price of \yd, lib, ^c. 
u poundif ihilltngs and pence ; 

, multiply the quantity by the pounds, 
and if the shillings and pence be an 

I even part of a pound, divide the 
given quantity by that even part^ 
and add the quotient to the product 
for the answer ; but if the}' are not 
an even part of £1, take parts of 
parts and add them together. Or, 
you may reduce the pound in the 
price of 1 yard, kcl to shillings, and 
proeeed as in the case before. 

EXAMPLES. 
1. What will 59 ysurdf costt at 
£6 7i. 6d. per yard? 

OPERATION. 

£. 



5f.is|of£l. 



t$.6d.iMio£6. 



69 value of£t per yd* 
6 



354— a< £6 per yd. 
14 15». at Bs. per yd* 
7 7 6 d. at 2$. 6d. 
[per yd* 
Am. £976 2$. 6d. at £6 

[7*. 9(L 

3. What will 163 yards cost, at 
£2 8«. per yard T Jm.*£391 ^9. 



DOLLARS, CEHTS, MILLS 



n. Wha^'wiU 69 yards coiti n 
^21,25 per yard? 

OPBRATIOH. 

D.CL 
69 



191 26 
1062 5 



{1253 75 Am. 

23. What will 163 yardsxbst, ii 
{8 per yard t Aim. $1304. 



/ 



\ 
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FOUNDS, SHILflXrOS, PEKCE, FARTH. 

3. What will 76 yards cost at £3 
ts. Id, per yard ? 

OPERATIOir. 

• $. 

6J« is I of U. 76 value at Is. per yd. 
62=es&»7/tii£f9 m £3 2i. 

152 value ai 2s. per yd, 
456 — «< 60i. per yd^ ' 
Id-n^ofSd. 38— ol 6d. |)er ^rA 

6 4€{«-«ml ld.peryd^ 

' «|0)475|6 



DOLLiasi cEirrs, mills. 

24. What will 76 yards cost at 
{10,43 per yard! 

Jhi. $792,68. 



j^. £237 16i. id. 

4. What is the Tahie ef 84 yvds 
at £2 14«. per yard t 

^ Jliit.£226 let. 



15. What b Ibe nloe of 84 yard^ 
at^dperyaidf Jus. $756. 
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SUPPLEMENT TO PRACTICE. 



, - QUESTIONS. 

!. What is Practice ? 

2. Why is it so called ? * 

3. When the price of 1 yard, he. is farthings, how is the ralue of any 

given quantity found jit the isame rate ? 

4. When the price consists of peiice and farthings, and is an even part 

of \s, how is the value of any given qutotity found ? 
6. When the price is pehce and farthings and not an even part of U . 
whatvis the method of procedure? 

6. When the price consists of shillings, pence and fcurthings, how is tbi; 

y^ue of any giv^n quantity found ? 

7. Wbep.the price contains shillings ana j^eiuie and an even part of X^i 

.how is the operation to he conducted?, % '. 

8. When the price consists of shiUings only^ and an even number, what 

is the most direct way to fina the value of any given quantity ? 

9. When the quantity contains fractions, as ^, ^i }, &c. how are they to 

he treated? s 

10. When the price consists of pounds^ and lower denominations, how is 

the value of any given quantity found ? 

11. When the prices are given in dollars, cents, and mills, how is the 

value of any given quantity found in Federal Money ? 

12. What is the method of proof ? 

13. How are operations in Federal Money pi^ved ? 

' EZERCISES W PRACTICE. 

In the following exercises the attention of the scholar must be excked 
first to consider to which of the preceding cases each question is to be re- 
ferred. That being ascel*tained, he will proceed in the operation accord- 
ing to the instruction there given. 

1. What will 745| yards cost at lid. per yard ? Arts, £34 3s. 7^(2. 

Under which of the 
preceding cases does 
this question properly 
belong? 

What must be done 
with the fraction (^ of a 
yard) in the quantity ? 



^ 
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2. What will 964 yards cost at It. M. per yudr Au. £l»0 0$ M. 

« 

orntATioH Faoor. 



a. WlMt wS 8M jiidi ooit, tl 4. Wbit ivil 316 jrwda cost, at 



/* 






5. What wiB 667f jaida CQit» at 6. Wbat wiB 913| jrudi cost, at 
Hi.p«rwdf ftLpsJ^nrdt 

* jBS lOk. ll|d. Ai. £tt let. M. 



J 
i 



u 



164 



SUPPLEMENT TO PRACTICE- 



Sect. II. 10. 



7. What will 912^ yards cost, at 8. What will 76 yards cost, at2J 
^d. per yard ? per yard ? 

Ans. £34 4$. 4^. > Au. IfU. Bd. 



9. What will 845 yards cost, at 8» la What ynH 91 yards come ta 
fier ywrd t . tt 16t. per yard ? 

"^ Alt. £338. J8nt. £72 16* 



11. What win 166}yaidteoQOie to 
«taf. 4il.peryardT 

At. £49 Ik. tA 



1% What wiD 96yarii coatit 
lOi. 1|<I. per yard t 

Ju.£48 12i. 
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13. What will 67| yards cost, at 14. What will 843 yards cost* at 
its. 2d. per yard ? An$. £41 Is. 3d. 6$ 8dL per yard t Am. £281. 



\ 



16. What win 76 yudi cost, at 16. What will 69 yards come ta» 
£3 3t. 4d. per yard t 9i£fi It. 6d. per yard? 

Jliii. £237 lOi. Jim. £376 St. ed. 



17. What will 69| yards come to, 18. What will 68 yarfs cost, at 
\ at £3 68. 8d. per yard ? £4 6*. per yard ? 

Ans. £199 3$. 4d. An*. £292 85. 
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N. B. The fidlowiag qaestioxiB are left without any aDswers, that the 
Scholar niay operate aiid prove each qaestioD. 

19. What will II yards of flannelyjit Ss. 6d. per yard come to t 



OPKRATIOir. 



pRoor 



9 . • 



.1 ', 



SO. What wiQ 13ib. of cottoo coit at Sf . 4iZ. per ■>. f 



21. What win 183 jiidiofiiblNMi come to at 8€l. per yard! 



> 



THE 



SCHOLAR S ARITHMETIC 



sficnoN m. 

RULES OCCASIONALLY USEFUL T6 MEN IN PARXICOLAB CAUIIIO0 AND* 

puBSurrs of life. 



♦ 1. INVOLUTION. 

iNTOLUTioiTy or the rabing of po<^en, is the nniKplyiiiff of any glTon* 
number into itself contmually, d certain number of times. The quantities 
in this way prodtice^, are called powers of the girea number. Thus, 

4x4^=^ 16 is the second power or square of 4. a«4' 

4X4X4= 64 is tlje 3d power, or cube of 4. ■aB4» 

4X4X4X4»258 is the 4th power or biquadrate of 4. 



The given number, (4) is called the first power ; and the small figure, 
which points out the order of the power, is called the hd€x or the Ex- 
ponent > 



« 2. EVOLUTION. 



EvoLVTioN, or the extraction of roots, is the operatibnlqF whic^jfe 

find any root of any given number. 

The root is a number whose continual Multiplication into itself pro- 
duces the power, and is denominated the square, ctibe^ biquadrate, or 2d, 
dd, 4th, root, &c. accordingly as it is, when raised to the 2d, 3d, 4thv &c 
pow^r, equal to that power. Thus, 4 is the square root of 16, because 
4x4==16. 4 also is the cube root of 64, because 4X4X4»64 ; and 3 is 

f the square root of 9, and 12 is the square root of 144, and th^ cube root of 

. 1728, because 12x12x12=1728, and so on. 
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To CYtry namber there it a root, although there are Dnmbcrs; the pre- 
cise roots of which c^in aerer be obtained. But by the belpofdecimak, wer 
caB approximate towards those roots, to any necessary degree of eiactoess. * - 
Such roots are called Surd Rooli, in distinction from those perfectly accu- ^ 
rate, which are called Rational Roots, ^ 

The sqnare root i&deuoted by thia character ^ placed before the poirer ; ' 
the Other roots by the same character, with the index of the root place<I 
•rer it. Thus the square root of 16 is eipressed \/ 16, and the cube root 

■ of 27 is v' 27, &C- ^ 

When the power is expressed by several numbers, with the sign 4* or— * 
between them, a Une is drawn from the top of the sign over all the parts of ' 
it; thus the second power of 21 — 5 is >/ 21—^, and the 3d power of 
66+8 is VbB+S.&C. 

The second, third, fourth ^ fiAb powers of the nine digjti mc^ bt Becnr 
in the following , 

table;. • 



Rooti .... 


or in Powen 


1 


2 


3 4 6 


7 8 A 


aqaare> - - - 


or 2d Power. 


1 


4 


9 16 iifi 36 


49 64 81 


Cubes 


or 3d Fowera 


1 


8. 


27 64 125 210 






or4lbPowere| 1 


16 1 Bl 1 a6fl| a2&| 1S1I6 


2401 4(KI6 6661 


SursolJda - - 


or5tnr8w,ers|l 


33 1 243 1 10Q4 1 3126 | 7776 


16S07 327«e 60040 



) 3. EXTRACTION OF THE SQUARE ROOT. 



To extract the square root of any namber, is to find another number 
which multiplied by or into itself, would produce the given number ; vai 
aAer the root is ifound, such a multiplicution is-a proof of the work. 

RULE. 

1. " Distinguish the given number into periods of two figures each, by 
putting a point over the place of units, another over the place of hundreds, 
and BO on, which points shew the number of figures the root will consist of. 

2. " Find the greatest square number in &e first, or left baud period, 
place the root of it at the ri^t hand of the given number, (after the oian- , 
ner of a quotient in division) for the first figure of the root, and the st^uare i 
ouroher, under the period, and subtract it therefrotai, and to tbe remainder 
bring down the next period for a dividend. 

3. " Place the double of the root, already found, on the left hand of tbe 
dividend for a divisor. 

4. " Seek bow often tbn divisor is contained in the dividend, (except the 
right hand figure) and place the answer in the root for the second figure of 
it, and likewise on the right hand of the divisor ; multiply the divisor with 
the figure last annexed by the figure last placed in the root, and subtract 
the product from the dividend ; to tbe remainder join the next period for 

oew diridend. ' 
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5. ** Double the figures already found in the root for a new divisof , (or 
bring down your last divisor for a new one, doubling the right hand j^re 
of it) and from these find the next figure in the root, as last directed, and 
continue the operation in the SaDe manner till you have brought down all 
the periods." * 

** Note 1. If, when the giyrn power is pointed off as the power re- 
quir^» the left hand period sho*;!d be deficient, it must nevertheless stand 
as the first pericfd." 

<< Note 2, If there be decimnls in the given number it must be pointed 
both ways from the place of un:'^ ; If, wh^n^ there are integers, the first 
period in the decimals be defic\ent, it may be completed by anneting so 
many cyphers as the power requires : And the root must be made to con- 
sist of so many whole number? ap*^ decimals as there are periods belonging 
to each ; and when the periods bc-^nging to the given number are exhausted, 
the operation may be continued c<X pleasure by annexing cyphers." ^ 

EXAMPLES. 
1. What is the square root of r29 ? 

OTERATlbir. 

729(27 thero^.'' ^ The given number being distinguished into 

4 periods, I seek the greatest square number in 

■ * the left hand period (7) which is 4, ot which 

, 47)329 the root (2) being placed to the right hand of 

329 the given number, after the manner of a quo- 

— — tient, and the square number ^4) subtracted 

000 from the period (7) to the remainder (3) i 

bring down the next period (29) making for 

a divid6»d, 329. Then the double of the 

root (4) being placed to the left hand for a. 

divi^r, I say how often 4 in 32 ? (excepting 

9 the right hand figure) the answer is 7, which 

I place in the root for the second figure of it, 

and also to the right hand i)f the divisor ; then. 

multiplying the divisor thus increased by the 

729 figure (7) last obtained in the root, I place the 

product underneath the dividend, and subtract it therefrom, and the work 

is done. 

DEMONSTRATION 
(yf the reason and nature of the various steps in the extraction of the S^tf AkB. 
j Root. 

The superficial content of any thing, that is tlie number of square ieet, 
yards or inches, &c. contained in the surface of a thing, as of a table or floor^ 
a picture, a field, &c. is found by multiplying the length into the breadth. 
If the length and breadth be equal, it is a square, then the measure of one 
of the sides as of a room, is the root, of which the superficial content in the 
'floor of that room is the second power. So that having the superficial 
contents of the floor of a square room^ if we extract the square root, we 
^Hall h£^ve the length of one side of that room. On the other hand, having 
'the length of one side of a square room, if we multiply that number into 
itself, that is, raise it to the second power, we shall then have the super 
•ficial contents of the floor of that room. 

The extraction of the square root therefore has this operation on nuni- 
i;)ers, to arrange the numbers of which we extract tkt root \tv\.o a vx-vaart. 
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form* As if « man should hare 625 yards of csopettog 1 yard wide, if be 
extract the square root of that number {(o^b) he will then have the length 
of one side of a square room, the floor 0f.,which«625 yards will be just 
sufficient to corer. 

To proceed then to the demonstration.^ 

Example 2. Supposing a man hsi|62d yards of carpeting,. 1 yard wide, 
what will be the len^ of one side of a square room, the floor eif which 
his carpeting will cover. ^ . 

T^e first step is to point ojQT the number into periods of two figures each. 
This determines the number of figures of which the root will consist, and is 
done on this principle, that the product of any two numbers can have at most 
but so many places of figures as there are places in ba^ the factors ^ and at 
leoit btU one less^ of which any person may satisfy himself at pUa4ure, 



onERATiov. 

626(S0 

4 




The number being pointed off as the rale 
directs, we find we have two periods, con- 
sequently the root will consist of two figures. 
The greatest square number in the kfl hand 
period (6) is 4,' of which two is the root, 
therefore, 2 is the first %i]re of the root, 
aftd as it is certain we have one figure more 
to find in the .root, we m^ for the present 
supply the pface of that figure by a cypher 
(20)tilien 20 will express the just value, of 
that part of the root now obtained. • But it 
must be remembered, that a root is the side 
of a square of equal sides. Let us then 
form ii^square. A, Fig. L each side of which 
shall be supposed 20 yards. Now the side a h 
of this square or either of the sides, shew!» 
a 20 , b the root 20, which we have obtained. 

To proceed then by the rule ** Place the square number undemeaih the 
Speriod^ subtract^ and to the remainder bring dorvn the next period J^-^l!^ow the 
square number (4) is the superficial contents of the square A made evident 
thus — each side of the square A measures 20 yards, which number multipli- 
ed into itself, produces 400, the superficial contents of the square A^ also the 
square number, or the square of the figure 2 already found in the root, is 4^ 
which placed under the period (6) as it fiiUs in the place of hundreds, is in re- 
ality 400, as might be seen also by filling the places to the right hand -with cy- 
phers, then 4 subtracted from 6 and to the remainder (2) the next period (25) 
being brought down, it is plain, the sum 625 has been diminished by the re- 
duction of 400, ff number equal to the superficial contents of the square A.. 

Hence Fig» L exhibits ibe exact progress of the operation. By thfrj 
operation 400 yards of the carpeting have been disposed of, and by the 
figure is seen the disposition made of them. i 

Now the square A is to be enlarged by the addition of the 225 yardf 
which remain, and this addition must be so made that the figure at the 
same time shall continue to be a complete and perfect square. If the ad* 
dition be made to one side only, the figure would lose its square form, it 
must be made to two sides ; for this reason the rule directs, '* place tbf 
double of the root already found on the lefl hand of the dividend for a di- 
visor." The double of the root is just equal to ^vo sides be and c d(^ 
the square, A, as may be seen by ^vbat follows 
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OWE9LA!ElimcmatJimdi 

'She double of the it>eC is 4, which phceA (6t 



626(25 
4 



46)225 
226 



a divisor in place of tens {for it tnwt be remem" 
bered thai the nextjigure in the root is to be placed 
before it) is in reality 40, equal to the sioet 6 t 
(20) BXkdc d (20) of the square A* 



Fio. II. 



/A 



to 



a] 





20 


6 


c 


6 


D5 


« 


100 


25 




c 




A 




C 


20 




20 


20 




5 


'400 * 




100 








- 




- 



20 



'( 5 h 



The Square A ^^400 yards. 
C ef 3=100 — 

q^4 =ibo t-t 

D == 26 — 



Agsiin, by the rule, '* seek how 
often the divisor is contained in 
the dividend (except the right 
5 hand figure) and place the an- 
, swer in the root, ror the second 
figure of it, and on 'the ri^t 
hand of the divisor.'' 

Now if the sides b c and c dol 
^ the square A Fig. II. is the length 
to which the remainder 225 yds. 
are. to be added, and the divisor 
(4 tens) is the sum*of these two 
sides, it is then evident that 225 
divided by the length of the two 
sideSythat is by the divisor(4 tens) 
will give the breadth of this new 
addition of the 225 yards to the 
sides b c and cdot the square A^ 



«< 



-r. 



Proof 625 yards. 



But we are directed to •• ex- 
^pt,t}^ t;^han^ fyv-rp^'^ ^d 
also to ^^ place the auoiient figure 
on the right hand of. the divisor ;" 
the reason of which is that the 
addition, C ef and C^ A to the 



side^ b c and c df of the square^ A, do not l^ave the figure a complete 
square, but there is a deficiency D, ^t the comer. — ^Therefore in dividing 
the right hs^d figure is excepted, to leave something of the dividend, for 
this deficiency ; and as the deficiency D, is limited by the additions C ef 
and C g hj and as the quotient figure (6) is the width of these additions, 
consequently equal to one side of jthe square D ; therefore the quotient 
figure (5) placed to the right hand of theMivisor (4 tens) and multiplied 
into itself, gives the contents of the square D, and the 4 tens=to the sum 
of the sides, b c and c d of the addition ofCef and Cg h, multiplied by the 
quotient figjure (6) the width of those additions give the contents C efond 
C g h^ Which together subtracted from the dividend, anid there being no re- 
mainder^ shew that the 226 yards are disposed in these new additions C ef 
Cg hy and D, and the figure is seen to be continued a complete sqpare. 

Consequently,' Fig. IL shews the dimensions of a square room, 25 yardf 
on a side, the floor of which 625 yards of carpeting, 1 yard wide will hi 
sufficient to cover. 

The Proof is seen by adding together the different parts of the figure. 

Such are the principles on which the operation of extracting the square 
root is grounded. 

VV ^ 




IS! EXTIUCTION OF THE SqUASE ROOT. SicT. III. 3. 

3. Whit k lb* Haan not of 4. What k Iho fqiure not of 
lOMINial J»l.aiM. 4»Mt .lru.!08. 



I.lltalh»nilM»r»»«f'«M^»«»«l»"' *»".»••"• 
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^. What 14 the square root of 7. What it the square root of 
9B2001 t Am. 999. 234*09 1 Ami. 16 A 



8* Whel is the mffum W^ ^ 1030892)98«400n 



3£1074>2 
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SUPPLEMENT TO THE SQUARE HOOT. 



QUESTIONS. 

1. What is to be understood by a root ? A power ? The secondy third 

and fourth powers ? 

2. What is the Index, or Exponent ? 

3. What is it to extract the Square Root ? 

4.- MP^y is ^e given sum pointed into periods of two figures each ? 

5. In the operation, having found the firdt figure in the root, why do we 

subtract the square number, that is, the square of that figure from 
the period in which it was taken ? 

6. Why do we double the root for a divisor ? 

7. In dividing why io we except the right hand figure of the dividend ? 

8. Why do we place the quotient figure in the root, and also to the rigM 

hand of the divisor ? 

9. 'If there be decimals in the' given number how must it be pointed ? 
10. How is the operation of extractmg the Square Root proved ? 

EXERCISES ZY THE SqUARE ROOT. 

1 . A Clergyman's glebe consists of three fields : the first contains 6 aerei^ 
2r. 12^. the second, Zacres^ 2r. 15p. the third, 1 ocire. If. 14jp. in exchange 
for which the heritors agree to givtt him a square field equal to all the 
three. Soug^ the dde of the sqneset Jm. SdpoUi. 



t. A general has. ^n army of 409$ 
men ; how many must he place in rank 
and file to form thi^m into a square ? 

Mns. 64 
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3. There is a circle whose diameter is 4 inches, what is the diam^er of 
a circle 4 times as large ? Ans.B inches. 

NoTB. Square the given diameter, mikltiply this 
' square by the given proportion, and the square 
root of the product will be the diameter required. 
Do the same in. all similar cases. 

If the circle of the required diameter were to be 
less than the circle of the given diameter, by a 
certain proportion, then the square olf the given 
• diameter must have been divided by that pro- 
portion. 



4. There are two circular ponds in a gentleman's pleasure ground ; the 
diameter of the less is 10(X feet^ and the greater is three times as huge.-* 
What is its diameter ? jltif. 173,2+ 



5. If the diameter of a circle be 12 inches, what will be the dunetf 
another circle half so laige f Au. 8,48 . > - 



i 
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•; A wtD k 36 feet Ugh, and a ditch before it is 27 ftet wide ; what m 
Ae length «f a ladder, (faat will tench to the top of the wall from the oppo- 
■ite rite of die dilcht Au. iBfoet. 

NoTK. A Fimre of three - 
rides, like tharrormed bj 
the wall, the djlcb and the 
ladder, i* called a riglu on* 
^td triangle, of which (he 
■qoare of the bypothenuse, 
or alanting side, {the ladder) 
ia equal to the sum of the 
•qnarea of the two other 
aides, that is, the height of 
the wall and the width of the 
ditch. 



K're^'" "'*"• ^<-' *» b« " J"<»- troad, tSe height of th 
^ -WW. fS,83+ yards. 
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8./ Gla^w is 44 miles west from EdiDburgh ^ Peebles is exactlj sottb 
from Edinbui^h, and 49 miles in a* straight line fimn Glasgoir ; what is the 
distance between Edinbargh and Peebles? Atu. ^Ifi+milm 



\ 
I 
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To ^extract the Cube Root of any number is to find another number, 
which multiplied into its square shall produce the given number. 

RULE. * ' 

1. ** Sepai;^te the giren number into periods of three figures each, by 
putting a point over the unit figure, and every third figure beyond the place 
of units. 

2. *< Find the greatest cube in the left hand period, and put its root in 
^the quotient *> 

3. ** Subtract the cube thus found, from the said period, and to the re- 
mainder bring down the next period, and call this the dividend. 

4. "Multiply the square of the quotient by 300, calling it the triple 
square, and the quotient by 30, calling it thje triple quotient, and the sum 
of these call the divisor. 

6. " Seek how often the divisor may be had in the dividend, and place 
the result in the quotient. , 

6. " Multiply the triple, square by the last quotient figure, and write the 
product under the dividend ; multiply the square of the last quolient figuxe. 
by the triple quotient, and place this product under the last ; under alU 
set the cube of the last quotient figure, and call their sum the subtrahemL 

7. " Subtract the subtrahend from the dividend, and to the remaindei 
oring down the next period for a new dividend, with which proceed as be 
fbre, and so on till the whole be finished. 

Note. ^ The same rule must be observed for continuing the operatioD^ 
and pointing for decimals, as in the square root,'' 
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1. What is the rube root of 37324B ? 

OPEKATIOH. 



373248(72 rht 
343 ■ 

Dmtor 14910)^348 

29400 



7x7x300=14700, ikt tripU $quart. 
7X30 = 210 Ac irvpU quotient 

14910 the divitoT. 
14700X2=?9400 
SX2X210= 840 
8X2X2 = 8 



30248 tb MihtrtAatA. 



0/ 



! operation of extracting 



30248 

,. 00000 

DEMOXSTOATKiN 
rtoiOR and nature of the varioaa itepi m ihi 
j^ the Cum JIoot. 

Any Sfjfa body hariog six ejual tides, and each of the iides an exact 
tquare is a Ccbe, and the measure in length of one of its sides is the root 
of that cube. For if the measure in feet of any one side of sach a body be 
multiplied three times into itself, that is, rabed to the third power, the ' 
product will be the number of solid feet the whole body contains. 

And on the other hand, if the cube root of any number of feet be es- 
traded, this roof will bp the length of one side of a cubic body, the whole 
contents of which will be equal te such a number of feet. 

Supposing a maa has 13824 feet of timber, in distinct and separate blocks of 

one foot each ; he wishes to know how large a solid body they will make when 

laid together, or what will be the length of one of the sides of that cubic body? 

To know this, all that is necessary is to extract the cube root of th.^i 

oumber, in doing which 1 propoM to illustrate the operation. ' 

Id this number, pointed off as the rule directs, 
there are two penods : of course there will be 
two figures in the root. 

'ThegreStest cube in the rig^t hand period 
(13) is 8, of which 2 is the root, therefore 2 
plB(;ed in the quotient is the first figure of the 
root, and as it is certain we have one figure more 
to find in the root, we may for the present sup- 
ply the place of that one figure by a cypher (20) 
then 30 will express the true value of fhat part 
of the root now obtained. But it must be re- 
membered, that the cube root is the length of 
one of the sides of the cut>>c body, whose length, 
breadth and thickness are equal. Let us then 
form a cube, Fig. 1, each side of which shall be 
supposed 20 feet ; now the'side A B of this cube, 
or either of the sides, shews the root (SO) which 
we have obtained. 



8000 fut^the tolid content) of tKc Cvhe 



13824(20 
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The Rale next directs, subtract the cube thtu found from the Maid period^ 
and to the remainder bring d&wn the next period^ ^c. Now this cube fS) is 
the solid contents of the figtire we hav^ in representatioD. Made evident 
thus — ^Each side of this figure is 20, which being raised to the 3d power, 
that is the length, breadth and thickness being multiplied into each other, 
gives the solid contents of that fig^res=8000 feet, and the cube of the root, 
(2) which we have obtained, is 8, which placed under the period from 
which it was taken as it falls in the place of thousands, is 8000, equal to the 
sohd contents of the cube A B C D £ F, which being subtracted from the 
given number of feet^ leaves 5824 feet. 

Hence, Fig* L exhibits- the exact progress of the operation. By the ope- 
ration 8000 feet of the timber are disposed of, and the figure shews the dis- 
position made of them, into a solid pile, which measures 20 feet on every side. 

Now this figure or pile is to be enlarged by the addition of the 5824 feet, 
which remains, and this addition must be so made, that the figure or pile shall 
continue to be a complete cube, that k, have the measure of all its sides equal. 

To do this the addition must be made equally to the tbrae different 
squares, or faces a, c and 6. •, 

The next step in the operation is, to find a divisor ; and the proper di- 
visor will be, the number of square feet' contained in all the points of the 
figure, to which the addition of the 5824 feet is to be made. 

Hence we are directed to '* multiply the square of the quotient by 300/ 

the object of which is to find tiie superficial contents of three &ces a, c, fr, 

to which the addition is now to be made. And that the square of the quor 

tient, multmhed by 300 gives the superficial contents of the faces a, c, ^, 

is evident from what follows : " 

Side A B=^0\ ft quotient figure. 

SideAF^ZOf r^ r ^ 

> of the face a. ^^ 

Superficial cofilai^t=B4003 4 ihe square oft, 

3 300 



The trifle square lZ0O=ihe The triple square 1200=«<&e n^erfidal 
superficial contents of the faces contents ^ the faces a, c, and b^ 
a, c, and b. Here the quotient figure 2 is-properly, 

The two sides A B & A F two tms^ for Uiere is another figure to fol- 
of the face a, multiplied into low it in the root, and the square of 2, 
each other, give the superfi- standing as units, is 4, but its true value 
cial content of a, and as the is 20 (^^e side A B) of which the square 
fac6s, a, c, and b, are all eqpal, is 400, we therefore lose two cyphers, ani> 
therefore the content of face these two cyphers are annexed to the fig- 
fl, multiphed by 3, will give ure 3 — Hence it appears that we square 
the contents of a, c; and b. the quotient with a view to find the super- 
ficial content of the face or square a, we 
multiply the square of the quotient by 3, ^o find the superficial contents of 
the three squares, a, c, and &, and two cyphers are annexed to the 3, because 
in the square qf the quotient two cyphers were lost, the quotient requiring 
a cypher before it in order to express its true value, which would throw the 
"quotient (2) into the place of tens, wherea[s now it stands in the place of units. 

Now when the additions are made to the squares a, c, 'and 5, there wilt 
evidently be a deficiency, along the whole length of the sides of the squares, 
between each of the additions, which must be supplied before the figure 
can be a complete cube. These deficiencies will be S , ^'^'cx^ N^^ \r«^>^ 
n^. //. nnn. ' »X 



110 
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Tbersfore it u, that we are directed. " multiply tht qaotient by 30, catling 
it Am trifU qitotiaa." 

Tbe briple quotient it the sum of the three lines, or sides, against WhF-jb 
«!« Ike deficjenciei nan, all which meet at a point, nigh the centre of tiie 
'figure. This is evident from what follows. 

■ The deficiencies are three in namber, 
Ihey are the whole length of the sides, X quotimt. 

4be lei«th of each side is SO feet, 30 

Therefore SO 



3Vip{« qiMitnt BO^^to the Uttgih 
ofStidttvhtrt an i^euueitt' to 

£t pud. 



Triple quotiaa 60 ajtuU At Ungtk 
oj 3 nia,Sft. 
Here as before, the quotient 
lacks a cypher to the right hand, 
to exhibit its true value ; the 
quotient itself is the length of 
<Mie of the sides, where are the deficiencies ; it is multiplied by 3 because 
there are 3 deficiencies, and a cypher is annexed to thu 3 becaose it has 
been omitted in the quotient, which gives the same product, as if the true 
value of the quotient 80, had been multiplied by 3 alone. 
\ 1200 the triple square. 
We DOW hare \ 60 the triple qnotienL 

The inm of which, 1S60 is the divisor, equal the number of square 
ieet contained in all the points of the figure or pile, to which the addilioD 
of the 58X4 feet is to be made. 

OPBRATIOH, conliitu«d. 

13624(24 lAc root. This Figure in the root (4) shews 

8 the depth of the addition on every point 

JWwt. lS60)a824 tte dimdMid. where it U to be made to the pile ot , 
■^g^Q- figure, represented, ¥i$. I. 



64 
6824 Ktblrahend. 




Pio. II. exhibit! the additions made to 
the squares a e b, by which they are 
covered or raised by a depth of 4 feet. 

The next step in the operation ia (o 
find a subtrahend, which sifbtrehend ii 
the number of solid feet contained in all 
the additionl to the cube, by the last 
figure 4 , 

Therefore the rule directs, muhipl} 
the tnple iijuare by the latt ^lienlJirnTt. 

The tnple square it must be remem- 
bered, IS the superficial contents of thr 
faces a c and b, which multiplied by 4, 
the depth now added to these faces, or 
squares gives the number of solid fett 
contained in (be additions by the tail 
quotient figure 4. 



\adt lo the srj^iiii 



, !.,./f.,--'l 
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A 



H^ 



F4ii 
60 triph guotitni. 
16 igvart <^ AtUut fwtwM. 



ThcD, " JMtifly Hu tquart of Ou latl fH»- 

littujigure by the triple quotuni." This b to 

li I the deficiencies, nnn, j%. U. Vnr tbeifl 

:ieBcies are limiled in lengtii by the length 

lie sides (SO) trnd the trfple qnotirat ii the 

I of the length of the deficieacies. Tbeyare 

I I ted in width b; the hut qaotient figure (4) 

I Bqaare of ivfaich gives the aren or super- 

ii I content! atone end, which mnJtipUed into 

I r'lengtb, or the triple qaotieot, which if 

the Mine tUng, pre* the coatcDt* of thM« ad- 

ditiooa 4w4, 4ii, 4», fig.UL 



&60 fui (tfmoMd in lA« d^eitaeut, hdmteit A« wUituMt to tht iqnaru 
a€ h, ftg.m, eMbitt tkte d^teitmein, lup^^itd in*, in, 4n, and 
diiemitn omtrfftcr dtficieney when tktte apprvaek tegt&tr, of a 
COfTMT watitaig. fo makt thtfigmrt a eonq>kU evhe. 



Fw IV 



20 in 



1 

■li 


} 



Laaflj, " CWe (Ae lott tfoeiienifigvrt." This 
ii done to fill the deficiency, ¥i^. III. left at 
one corner, in filling np the other deficiencies, 
n n n> Thk corner is limited bjr those defi- ■ 
ciencies on every mdc, which were 4 feet in 
breadth, conaeqnentl; the square of 4 will be 
the solid content of the corner which in 
Fig.W.Metii mmjaUa. 



N«w th« ma of ttaw addhltmi mak9 the 
mbtrahend, which snbtnct from the dividcwl 
end the wmA ii done. 



V 64 /4M u A* eonter « e *. w&crw A< addUMiu %n», approaeh togdhtr. 

f&iHV iT. Shew* (fae pile which 13824 solid blocks of one foot each, 
vwnla make when laid ti^;ether. The root (24) shews the length of a side. 
P^ I. riiews the pile whidi woold be fanned by 8000 of those blocks, first 
laid tt^ther ; Fig. II. Fig. III. and Fig. !V, ghew the changes which the 
pile pasies through in the addition of the regaining 5824 blocks or feet. 

Proof. By adding the contents of the first tinire, and the additions ««■ 
hibiird in thp oilier fi^ire^ tosplhnr. 
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Fttt. 

8000 CoBtoiti a{Fig. L 
. ■ 4800 additioD to the &cei or eqaaie a, c, wd h. Fig. B. 
860 additioa to fill the defici^ciei n, n, n, f^. lU. 
€4 addition at the corner, «, «, e, /ii^. If where .the additiona 
I I which fill the deficiencies n, n, n, approach together. 
13824 Namber of hlocks or soLd feet, all which are now disposed 
in Fig. IV, foiming a pile or solid body of timber, S4 ieet 
onas^. 
Such k the demoDstration of die reason and nature of the varioos steps in 
ttie operation of extracting the cnbe root. Proper Tiemofthefigares, and 
of those steps ia ttie operation iHnstrated b; them, will not generally be 
acquired withont Bome diligence or attention. Scholars tnore especially 
will meet with difficulty. For their assistance, small blocks might be 
formed of wood in imitation of the Figures, with Qieir parts in different 
pieces. By the help of these, Masters, in most instances, would he able 
to lead their papils into the right conceptions of those views, which ara 
here given of the aatare of this operation. 

3. What is the cube root of 21024576 1 Am. 276. 
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4. Wh«eiit]»caberootof263S9679966St Au. BSiB. 



1 

i 

r 



': 



i 
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•. trhiti4tliecubeTootof84,604tI91 Jai 4^9. 



<. Wl«li«ll»CTlni«it<if«' 
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SUPPLEMENT TO THE CUBE ROOT. 



QUESTIONS. 

1. What is a Cube r 

* 

2. What is understood by the cube root t 

3. What is it to extract the cube root t \ 

A* In the operation, haying foond the first Ggaxt of the root, why is th* 
cube of it subtracted from the period in. which it fras taken f 

6. Why is the square of the quotient multiplied by SOQ { 
, 6. Why is the quotient multiplied by SO f 

7. Why do we add the triple square and triple quotient together, and the 

sum of them call the divisor ? 

6. To find the subtrahend, why do we multiply the triple square by the 
last quotient figure ? the square of the last quotient $gure by th« 
triple quotieDt ? Why do we cube the quotient %;nre f Why do 
these sums added, make the subtrahend ? ^ 

9. How is the operation proved? 

' EXERCISES Iff THE OJBE ROOT. 

i. If a bullet 6 inches in diameter weigh 321|>. what will a buDat of the 
same metal weigh whose diameter is 3 inches f jfnt. 41b. 

Non. <« The soMd 
contents of limilar Jg- 
ures are m proportion 
to each other ,^ as the 
cubes of their similar 
«ide8» or diameters." 



i 
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t. What ii th« ade of a cubical iiiou«d« eqval to one 28B feet long, 216 
broad and 4B feet high ? . ~ ^' - Atu. i44/e*t. 



3. Thus u ■ caUcal rsMel whose aide ia two fiwt ; I demand the aide 

ef • Tewal which ahall contiin three timea bi much { 

( Jm. 2^(f ten *K4e* imd } warlif. 

NoTK. Cube the gtren side. 

nnltiplj it by the giren pro- 

pOftitm, and the cube root of 

the prodnct will be. the ude 
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J 5. FELLOWgJflffi, 



FELLOWSHIP is a rule by which merchants and othen, trading in 
partnership, cottopule their particular shares of the gain or lost, in propor- 
tion to their stock and the time of its continuance in trade. 

It is of two kinds. Single and Dcyiible. 

SINGLE FELLOWSHIP, 

Is when the stocks are employed equal times. 

RULE. 

As the whole sum of the stock is to the whole gain or less, so it each 
man^s particular stock to his particular share of the gain or loss. 

Proof. Add all the shares of the gain or loss together ; and if the work 
be right, the sum will be equal to the whole gain or loss. 

EXAMPLES. 
]. Two merchants, A and B, make a joint stock of 200 dollars ; A pats 
in 75 dollars', and B 125 dollars ; they trade and gaita 50 dollars ; what is 
each man's share of the gain ? 

OPXIUTIOII. 

Dolls. DolU. DoUs. 
As 200 : BO I : K As fOO : SO i : 125 

75 125 

260 250 

350 100 

D. ets. 50 



200)3750(1 8,75 A's share. D. cts. 

200 200)6260(3], 25^*8 share. 

600 

1760 

1600 260 



^ 200 

1500 

1400 500 
400 



1000 18,75 A's share. 

1000 31,25 B's share. 1000 

1000 



BO fiO Proof . 

2 Divide the number 360 into 4 such parts, which shall be to mch other 
as 3, 4, 5, and 6. 

60 

120 

3G0 Proof. 



C 



l^B 
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3. A man died leaving 3 sons, to whom he bequeathed his estate in the 
following manner, vizf. to the eldest he gave 184 dollars, to the second 155 
dollars^ and to the third 96 dollars; but when his debts were paid, there 
were bat 184 doUars left ; What is each one*s proportion of his estate ? 

Ant. 77,829 V 

^6,563} Shares 
40,606) 



4. A aid B companied A put i" £45. Jind ^f^*^^ a of ♦^^p. gain ; What 
did B put in ? ./^/;j. £30. 



^ 
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DOUBLE FELLOWSHIP. 

DOUBLE FELLOWSHIP, or Fellowship with time, i^ when the stocJta 
of partners are continued unequal times. j 

RULE. 

Multiply each man's stock by the time it was continued in trade. Then, 
As the whole sum of the products is to the whole. gain or loss^ so is each 
man's particular product to his particular share of the loss or gain, 

EXAMPLES. 

1. A, B, and C, entered into partnership ; A put in 85 dollars for 8 
months ; B put in 60 dollars for 10 months ; and C put in 120 dollars for 
3 months ; by misfortune they lost 41 dollars : What must each man su8* 
tain of the loss ? 

OPERATION 

85 60 120 680 A's product. 
8 10 3 600 B's product. 

360 C's product. 

1640 
A.^ 1640 : 41 ; : 600 
600 



680 ' 600 
As 1640 : 41 : : 680 
680 



360 



680 
2720 



I64i0)2788|0(17 A's loss. 
164 



1148 
1148 

0000 

As 1640 : 41 : : 360 
360 



um 



123 



1 04 10^ 147610(9 C's loss. 
'l476' 



164|0)2460j0(15 B's los«. 
" 164 



820 

a2o 



Dolls, 
17 A's loss. 
15 B's loss. 
C's loss. 



0(;0{) 



I I Prijoil 



w 
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2. A, B, and C, trade together ; A, at first put in 480 dollars for B 
months, then put in 200 dollars more and continued the whole in trade 8 
months longer, at the end of which he took out his whole stock ; B put 
in 800 dollars for 9 months, then took out ^583,333 and continued the rest 
m trade 3 months ; C put in ^366,666 for ten months, then put in 250 dol- 
lars more, and continued the whole in trade 6 months longer. At the end 
of their partnership Uiey had cleared 1000 dollars ; what is each man's 
share of the gain? 

Am. ^378,827 A's share. 
320,452 B's slmre* 
at00«721 C's share. 
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SUPPLEMENT TO FELLOWSHIP. 



i^UESTIONS, 
' I. What is Fellowship ? 

2. 04how many kinds is FellQwship ? 

3. What is Single Fellowship ? 

4. What is the rule for operating in Single Fellowship t 
6. What is Double Fellowship ? 

6. What is the rule for operating in Double Fellowship t 

7. How is Fellowship proved ? 

EXERCISES £Y FELLOWSHIP. 

A, B, and C, hold a pasture in common, for Which they pay £20 pdi* 
dirmum. In this pasture, A had 40 oven for 76' days ; B had 36 oxen for 
50 days, and C had 50 oxen for 90 days. I demand what part each uf 
these tenants ought to -pay of the £20. 

£ f. d. q* 
' jSm. 6 10 2 IffffA'spart 

3 17 1 Ofllf B's part. 
9 12 8 2{|{|C'fpart. 



1 
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BARTER is the exchanging of one commodity for another, and teaches 
merchants so to proportion their quantities, that neither shall sustain loss. 
Proof. By changing the order of the question. 

RULE. 

1. Wlien the quantity of one commodity is given with its value or the value of 
its integer, as also the value of the integer of some other commodity to he ex- 
changed for it, to find the quantity of this commodity : — Find the value of 
the commodity of which the quantity is given, then find how much of the 
other commodity at the rate proposed may be had for that sum. 

2. If the quantities of both commodities be given, and it should be required 
to find how much of some other commodity, or hovo much mjoney should be given 
for the inequality ofthetr values : Find the separate value of the two givei> 
commodities, subtract the less from the greater, and the remainder will be 
the balance, or value of the other commodity. 

3. If one commodity is rated above the ready money prtce^ to find the bar- 
tering price of the other : Say, as the ready money price of the one is to 
the bartering price, so is that of the other to t^^ bartering price. 

EXAMPLES. 

1. How • much coffee at 25 cents 2. 1 have 760 gallons of molasses, 

per lb. can I have for 661b. of tea at 37 cents 5 mills per gallon, which 

at 43 cents per lb. ? - I would exchange for Q(i cwt. 2 qr. 

OPERATION. of cheese at 4 dollars per cwt. Must 

5 6 lb. of tea. I pay or receive money, and how 

,4 3 per lb much ? 

Ans, must receive J 19. 



1 6 8 
2 2 4 

-•^— — lb. oz. 
2 6)2 4,0 8(96,6^ 
2 2 ,6 


Ans\ 


16 8 
15 


1 


8 
1 6 




2 6)1 2 a 
1 2 5 





w 

K 
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3. A and B barter ; A has 150 bushels of wheat at 5f. 9d. per bushel, 
for which B gives 65 bushels of barley, worth is. lOd. per bushel, and the 
badance in oats at 2«. Id. per bushel ; what quanti^jr of oats must A receive 
fromB? Jhs. 325^ bwheli. 



»d 



4. A has linen doth worth 20cL an ell, readjj mooej; but lb barter 
he would have two shillings ; B has broad cloth worQi 14t. 6d. per yard, 
ready money ; at what price ought the broad cloth to be rated in barter ? 

•^ns. 175. 4d. 3o*-^^ per yard. 



,^' I <' <■ 
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SUPPLEMENT TO BARTER. 



QUESTIONS. 

1. What is Barter ? 

2. When and how does this rule become useful to merchants ? 

3. When a given quantity of one coipmodity is bartered for some other 

commodity, how is the quantity that will be required of this las^ 
commodity found ? 

4. If the quantity of both commodities be given, and it be required to 
N know how much of some other commodity, or how much money 

must be given for the inequahty, what is the method of procedure ? 

6. If one commodity be rated above the money price, how do you 

A proceed to find the bartering price of the other commodity ? 

6. How is Barter proved ? 

EXERCISES. 
K A and B bartered ; A had 41 cwt of hops, 30«. per cwt for wluch 
B gave him £20 in money, and the rest in pnmeSf at StL per lb. I demand 
how many primes' B gave A» besides the £20. Am. 17C Zqn. 4/6. 



^• 



2. Hoir much wine at $lJtB per galloo, most I have for 26cwt. 2qr. 
Ulb. of rddsios, at J9,444 per cwt. 7 Ans. I96g(d. Iqt. Ijpt. 
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i 7. LOSS AND GAIN. 



^* LosS' aad Gain is a rule which enables merchants to estimate the 
profit or loss in buying and selling goods ; also to raise or fidl the price of 
them, so as to gain or lose so much per cent.^ 

CASE I. 
. To knotiy 'what is gained or lost per cent. First, find what the gain or 
loss is by subtraction, then as the price it cost is to the gain or loss, io is 
} 100 (or £100) to the gain or loss per cent. 

EXAMPLES. 
1. If I buy candles at 16 cents 7 2. Bought indigo at ^1,20 per lb, 
mills per lb. and sell them at 20 cts. and sold the tame at 90 ceiits per lb. 
per lb. what shall I gain per cent or what was lost per cent ? 
in laying out 100 dollars ? dm. jlt25. 

OPERATION. 

I sell at ,20 per lb. ^ 

Bought at ,167 per lb. 

I gain ,033 per lb. 

Then as ,167 : ,0 3 3 : : 100 

10 

'D.eii. ♦ 

,167)3,3 0(19,r6 
16 7 



1 6 3 
15 3 

12 7 

10 10 
10 2 

8 



3. fought 37 gallons cf Brandy at 4. Bought hats at 4$. a piece, and 

(^1,10 per gallon, and oold it for sold them again at 45. 9d.; what is 

$40; what was gained or lost per the prr>rit ia laying out £100? 
'■-ent? Ms.$]J\9loK . -^n*. £18,15*. 



\ 




186 



LOSS AND GAIN. 
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CASE II. 

To know Hon a commodity must be sold to gain or lou to much per cent; 
As 100 dollars (or £100) is to the price ; so is 100 dollars (or £100) with 
the profit added or the loss subtracted to the gaining or losing price. 

EXAMPLES. 
1. If I buy wheat at ^1,25 per bushel, 2. If a barrel of mm cost 
iiow must I sell it to gain 16 per cent ? 15 dollars, how must it be sola 

to lose 10 percent? 

Am. }13,60. 
operation. 
As 100 : 1,2 5 :: 115 
115 



H 


6 2, 
1 2 5 


5 






1 


2 5 


\ 










-D. 


eU. 


fn. 


100)1 


4 3,7 


6(1, 


43 


7 JlfM. 


1 













4 S 7 


, 




4 


• 







8 7 6 
800 

760 
700 

80 



3. If laoib. «r ^bmi «Mt'£7, Imr 

«ent! 



I 



k par Ib> to gdi 'H^' 
Jto. It. wLfwlb. 
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SUPPLEMENT TO LOSS AND GAIN. 



QUESTIONS. 

1. What is Loss and Gain ? 

2. Having the price at which goods are bought and sold^ how is the loss 

or gain estimated ? 

3. To know how much a commodity must b<% yalueil at to gaio or lose 

so much per cent, what is the method of procedure ? 

4. How may questions in Loss and Gain be proved ? 

EXERCISES, 
1. A draper bought 100 yards of broadcloth for £56. I demand how 
he must sell it per yard to gain £15 in laying out £100 ? 

J9fii. ]2«. lOd. S9. 



2. Bought 30 hogsheads of molasses at {600 ; paid in duties <20,66 ; 
^or freight $40,78 ; for porterage jj6,05,^ and for insurance, $30fi4 ; If 1 
sell It at $26 per hogshead, how much shall I gain per cent ? 

Jlns, $11,695. 



1 
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i 8. DUODECIMALS ; 

OR, CROSS' XRJLTIPLICATION. 
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I 

This rule is particularly useful to Workmen and Artificers in casting \m 
'the contents of their work. 

Dimensions ar^' taken In f^^ inches and parts. Inches and parts are ; 
sometimes calle* ]^ir»ies (*)• Seconds (") thirds ('") and fourths ("") 

TABLE. By this rule also may he calcui^- 

12 Fourths make 1 Third. ted the solid contents of hodies, nav* 

12 Thirds - - - ^.Sacond. ing the measures of their different 

12 Seconds- - - i, Inch or prime, sides, and is very useful therefore in 
1 2 Inches, or Pr. 1 Foot. measuring wood. 

RULE. 

t. Under the multiplicand write the corresponding denominations of the 
multiplier. 

2 Multiply each term in the multiplicand, beginning at the lowest, by 
the feet in the multiplier, and write the result of each under its respective 
term, observing to carry an unit for every 12, from each lower denomina- 
tion to its superior. 

3. In the same manner multiply the multiplicand, by the inches in the ,i 
multiplier, and write the result of e^ch term in the multiplicand, thus mul* fj 
tiplied, one place to the right hand in the product. ' 

4. Proceed in the same manner with the other parts in the multiplier, 
which if seconds, write the result two places to the right hand ; if thiiiis, 
three places^ ^c. and their sum will be the answer required. 

The more easily to comprehend the rule — Note. Feet multiplied by feet 

give feet — ^Feet multiplied by inch- 
es give inches — Feet multiplied by 
YAWPTPc seconds give seconds — Inches mul- 

£AAMl'LJ!iS. tiplied by inches give seconds— In- 

ches multiplied by seconds g^ve 
1. Multiply 7 feet, d inches, 2 thirds — Seconds multiplied by se- 
seconds, by 1 foot, 7 inches and 3 conds give fourths, 
seconds. .» - 

OPERATION. ' Here I multiply the 7f. 3in. 2^ by 

F. L " the If. in the multiplier, which gives 

7 3 2 seconds, inches and feet. 

17 3 Next I multiply the same 7f. 3in. 2* 

— by the 7in. saying 7 times 2 is 14 

7 3 2'* which is once 12 and 2 over, whici« { 

4 2 10 2 ** (2) I set down one place to the right ' 

19 9 6 hand that is in the place of thirds and - 

' carry one to the next place and pro- 

Pro J. 11 7 9 116 ceed in the same manner with the 

* other terms. Lastly, I multiply the 

multiplicand by the 3" saying 3 times ^ 
f are 6, which I set down two places to the right hand and so proceed 
with the other terms of the multiplicand. The "nm of all the product* 
fn thfi :insiver. 



F 
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■ 


ft 

F. L 

P. !.• 


8 
P. I. 

F. I. 


4 
F. I. 

F. 1. 


J 5?87 9 9Prod. 


i ll^^eProd. 


; l^BiSProd. 
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6. Multiply 7f. lin. 9* by 7f 
in, 9^ ^ 

'Prod. 551'. 'Jin. 0" f^'" n"'* 



6. Multiply 9f. Sin. 7* by Wf. 
Sin. 10" 

VrofJ. D'if. 8' ?" 10'" Hr 



7. Vkow much woq4. in, a load which measures l()^'iaJ^^ d^u. 

width, and 4£ Sin* in height ; and how much will it cost at {^1,35. . 
sr coid } Jbu. I card and 47 wlidfut ove?"— «r wiH coU $1 $1^ Stn^ 
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Or, we may mnltiply by the feet as already directed, and for the inches^, 
take sach parts of the multiplicand, &c. as the inches are aliquot or even 
parts of a foot as done in the rule of Practice. 

8. How many square feet in a board of 16 feet 4 inches in length, and 
2 feet 8 inches wide ? 



OPERATION. Here in the first place I multiply 

Ft. h. the 16ft. 4in. by the feet (2) of th( 

6i inches is ^ 16 4 multiplier ; the inches (8; not be 

f( 



Ft. h. the 16ft. 4in. by the feet (2) of the 

2 8 mg an even part of a foot, I take 



92 


8 


8 


«• 


2 


8 8 



such as are an even part ; thus, Om. 

is half a foot, therefore divide the 

-| 8 2 ' multiplicand by 2 for 6 inches, and 

that quotient by 3 (2in. is ^ of Gin.) 
for 2 inches, all which being added 
At. 43 8 8 ' give the product of 16 feet 4 inches, 

multiplied by 2 feet 8 inches. 

9. ADober board it 18 fiMt 9 inches in length, and 2 feet 6 inches wide, 
how mny tqoaia 6et does it contam ? j9iw. 46ft lOin. e" 

J^PrmUsa. By Duodedmdls. 



10. Tliere is a slock of 16 boards, 12 feet 8 inches in length, and 13 
inclies wide ; how many feet of boards does the stock contain ? 

Ans. 205ft. lOin. 
Bff Pvattici. By DuodedmaU, 



1 



t 



\\ 
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SUPPLEMENT TO DUODECIMALS. 



QUESTIONS. 
I,.0fwhptu8e are Duodecimals? To whom more specially are they 
useful ? 

2. In what are dimensions taken ?. 

3. How do you proceed in the multiplication of duodecimals ? 

4. For what number do you carry ? 

5. What do you obserre in regard to setting down the product di^r/ent 

from what is common in the multiplication of other numbers ? 

6. Of what term is the product which arisea from the' multiplication of 

feet by inches ? feet by seconds ? inches by inches ? inches by sec- 
onds ? seconds by seconds ? 

7. In what way can the operation be varied ? 

EXERCISES. 

1. Multiply 76 feet 3 mches 9 2. What is the product of 371 A. 

%su 6 seconds, multiplied by 18111. 

An». 67242ft. lOin. 1" AT eT'' 



seconds by 84 feet 7 inches 11 sec- 


onds. 






OPKBATIOV. 




F. I. 


• 




6 inehiM ii ^)76 3 


9 




84 7 

1 


11 




76X 4=304 





i 


76X 8t-608 







3X84= 21 







9x84ss 5 3 





■m ■.. 


/. H) 38 1 


10 


9 


" 6}S 6 4 


3 


9 "* 


34) «• 21) 3 2 


1 


10 6 


1 7 





11 3 


1 


8 


7 6 



Prod. 6460 7 18 3 

3. How many square feet in a 
stock of 12 boards, 17ft. 7' long, 
and 1ft. 5in. wide ? Ans, 298ft. 1 1' 



yf\ 



'» 



I 



4. How many cubic feet of wood 
in a load 6ft. T long, 3ft. 6' high and 
Sft. 8' wide ? .Im. 82ft. 5' 8" 4'" . 
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The diineiisioDs of wainscottiny, paving, plasCeiiai^ and paying lo-e 
taken in feet and inches, aild the contents given in yardb. 

PAI/TTERS AJW JOUiERS 
Tojimd Ike dtmauunu of Iheir work, take a line and apply one end of it 
to any corner of the room, then measure the room, ^oing intoereij eonier 
with the line, till yon come to the fdace where yon first b^an ; then see 
how many feet and inches the string contains ; this call the Coaufoss or 
Bmmdf which moltiplied into the he^t of the room and die product di* 
vided hy 9, the quotient wiD be the contents in yards. 

EXMiPLES. 
1. If die hei|^ of a room painted 2. There is a room wainacotled, 
be 12ft. 4in« csd the compass 84ft. the compass of fdiichis47ft.af and 
lUn. How U M U f aqnarayirdsdoesit the height 7ft. G'. What is the con- 
7 w. llSluSit yar tml in sqnare yards? 

Jbt9. d9T S(L 4^ 6' 



Quamits WORK bttbe foot. 

Tk Jhtf flf ffmrnnm^ / ^- \ —^^fj *^ i^y>» of windows by 

their p m d th i 

EXAMPLE. 

There is a boose with 4 tiers of windows, and 4 windows in a tier; the 
height of the first tier is 6ft. 8* ; of the second 5ft. ^ ; of the third 4ft. ffii 
and of the fourth 3ft. l(f; and the breadth of each is 3ft. 6'— What will the 
glazing come to at 19 cents per foot ? ■^"^- $53,88. 
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i 9. ALLIGATION. 



ALLIGATION is the method of mixing two or more simples of difierent 
qualities, so that the composition may be of a mean or middle quality. It 
is of two kinds*, Medial and AlUriwtc, 

ALLIGATION MEDIAL. 

Alligation Medial is when the quantities and prices of several things are 
given to tind the mean price of the mi:cture compounded of those thing:^. 

KULIL 
As the sum of the quantities or whole corap6sition is to their total vaiue^ 
£0 is any part of the composition to its value or mean price. 

EXAMPLES. 

1. A farmer mingled 19 bushels of wheat at Gs, per bushel, and 10l»M?h- 
cls of rye ac 4*. per bushel, and 12 busliels of barley at 3$. per buahel to- 
gether, i demand what a bushel of this mixture is worth i 

Ol'RiiATION. 

Buih. s. £, s. Bush. j£, s, IJuih, 

10 meat at, . C i* 5 11 .As 71 : 15 10 ; : 1 

40 Rye — 4—8 20 

n Barley — 3 — 1 16 -^ 

4Hmoftke^ 71)310(45. 4d. mq. An$ 

simples 71 Total value. 15 10 284 

2. A Refiner having 5/6. of silver bullion, 2G 
of Qoz, fine, 10/6. of loz. line, and 15/6. of 12 
Coz, fine, would molt all together ; I demand ■■ 

Mrhat fineness 1/6. of this mass shall be l )312(4(/. 

Ans. Qoz. I3p:vts. Bgrs. Jine, 284 

28 

)112(lff. 
• 71 

41 
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ALLIGATION 

Is the metiiod of finding what qaantity of anj number ot simples, whose 
rates are giren will compose a mixture of a giiren rate, it is therefore, the 
revene of Alligation Medial, and may be proved by it. 

RULE. 

1. Write the prices of the sioqiles, the least uppermost, &c inacolamD 
under each other. 

2. Connect with a continued line the price of each sim{4e or ingredient, 
which is less than that of the compound, with one cr any number of those 
that are greater than the compound, and each greater rate or price with 
one or any number of those that are less. 

3. Write the difference between the mean rate or price and that of each 
j{ the simples opposite to the rates with which they are connected. 

4. Then if only one difference stand against any rate it will be the 
quantity belonging to that rate, but if there be several, their sum will be 
&e qaaatity. 

Note. Questions in this rule admit of as many various answers as there 
are various ways of connecting the rates of the ingredients together. 

EXMiPLES. 

A goldsmith would mix gold of 18 carats fine with some of 16, 19, 22, 
and 24 carats fine, so that the compound may be 20 carats fis^ ; what 
quantity of each must he take ? 



OPEAATIOH. 



16- 



^4 

2 



msfOcarU 19-^ j 
122-' -^ 
L24 



2 

2X1 

4 



PROOF. 

02r. car» fint^ 
4 of gold at 16 
2 18 



3 

4 



22 

24 J 



16X4=64 
18x2=36 



2 19 >jffiM. 19X2=38 



22X3=66 
24X4=96 
or. — 



i Am* 



2 Anu 



3 Am, 



15 20 carats fine. 15)300(20 rar./ne. 

2. A dnig^;ist had several sorts of tea, viz. one sort at \2s. per lb. another 
sort at lif a third at 95. and a fourth at 85. per lb. I demand how much 
of each sort he must mix together, that the whole quantity may be afforded 
at IO4. per lb. 

lb. s.p.lb, 

3 at 12 

2 at 11 

2 at 9 

3 at 8 

iO. 8.p,lb. 
3 at 12 

1 at 11 

3 at 9 

2 at 8 
7, Ans, 3/6. of each sort. 

l?t TB. These seven ans^vers arise from as manv different ways of linking 
^ha !ites of the simi)les tos:ether. 



4 Au. 



lb 


• 


t.p.lb. 


2 


at 


12 


1 


at 


11 


1 


at 


9 


2 


at 


8 


lb 


> 


t.p.lb. 


1 


at 


12 


3 at 


11 


3 at 


9 


1 


at 


8 



5 Ans, 



6 Ans. 



lb. s 


.p.(6. 


'1 at 


12 


\2 at 


11 


|2 at 


9 


^1 at 


8 


lb. s 


.pM. 


'2 at 


12 


\3 at 


11 


\1 at 


9 


3 at 


8 
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Case 2, 
When the rates of alt the ingredients^ the quantity of hut one of> ^m, and 
the mean rate of the whole mixture are given to find the several quantities of 
the restf in proportion to the given quantity ; take the difiference between 
each price and the meaa rate as before. Then saj, 

As the difference of that simple whose quantity is giveDy 

Is to the given quantity. 

So is the rest of the differences severally ; 

To the several quantities required. 

EXAMPLES. 
1. How much wine, at 80 cents, at 88, and 92 cents per gallon must be 
mixed with four gallons of wine at 75 cedts per gallon, so that the mixture 
may be worth 86 cents per gallon? 

OPERATION. 



86 



(75 ^ , 

180-^-t| — N 

l88 '^ 

^92-^ / 



64* 2= 8 stands against the given quantity 
2-1- 6= 8 
6+11=17 
11+ 6=17 

gal, ' cts. 
C 8:4 a^ 80 
As 8 : 4 : : < 17 : 8J — %^ per gal. The answer. 
(17 : 8^ — 92 

2. A man being determined to mix 10 bushels of wheat at 45. per bushel, 
with rye at 3;. with barley at 2^. and with oats at 1^. per bushel ; I demand 
how much rye, barley and oats must be mixed with the 10 bushels of wheat 
that the whole may be sold at 28c?. per bushel ? 
B,p. B, 

2 2 of Rye (40 of Rye 

1 Ans. ^60- Barley 2 Ans. \ 60 - Barley 3 Am 

f 20 - Oats 



12 2 . Oats 

B. 

10 of Rye 
4 Ans. ( 10 - Barley 
15 - Oats 



■1 



5 Ans. 



'7. Ans, 



B.p. 




12 2 of Rye 


5 


- Barley 


17 2 


- Oats 


B. 




50 of 


Rye 


70 - 


Barley 


20 - 


Oats 



B. 

Rye 

Barley 

Oats 

B. 

2 of Rye 
Barley 
O^U 



IS. 

C 8 of 
. / 10 - 
<14- 

B. 
C 2o 
. ? 14 - 
(10- 
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Case 3. 

* When the rates of the teveral ingredients, the quantity to be compounded, 
and the mean rate oj the whole mixture are given, to find hxm much of each 
sort will make up the quantity, fiad the differences between the mean rate» 
lie. as in Case 1. Then, 

As the sum of the qanntities or differences. 
Is to the given quantity or whole compositioD ; 
So is the difference of each rate, ' 

To the required quantity of each rate. 

EXMIPLES. 

1. How many gallons of water, of no vahie, must be mixed with brandy, 
at one dollar twenty cents per gallon, so as to fill a vessel of 75 gallons 
that may be afforded at 92 cents per gallon ? 

OPERATION. 

Gal. . GaU Gal. 



92 J ^^^^ ^^'" ^^^' 52c : 17^0/' fTa/er. 



>20->92 As 120 : 73 : : ^ 92 : 57^ - Brandy. 



Sum 120 75 given quantity. 

2. Suppose I have 4 sorts of currants of Bd. I2d. 18J. and 22(2. per lb. 
of which 1 would mix 1 201b. and so much of each sort as to sell them at IGcl 
per lb. how much of each most 1 take ? 



lb. 


at 


d 


SG 


m^ 


P 


1? 


— 


12 


24 


.-- 


48 


48 


-. 


22 



^^'\9A ^.^l?V^^^ 



S. A Grocer hai enrrant^ of 4d. Cd.6d. and t\d. per lb. and be vjvM 
anke a mixture of 2401b. so that it might be afforded at M. per lb. how 
much of each sort must be take ? 

lb. at fi. 

72 — 4^ 

96 -- n 



■^ 
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SUPPLEMENT TO ALLIGATION. 



QUESTIONS. 

1. What is Alligation ? 

2. Of how many kiads is Alligation? 

3. What is Alligation Medial ? 

4. What is the rule for operating ? 

5. What is Alligation Altgrnate ? 

6. When a number of ingredients of different prices are mixed together. 

How da we proceed to find the mean price of the compound ot 
mixture ? 

7. When one of the ingredients is limited to a certain quantity, what is 

the method of procedure ? 

8. When the whole composition is limited to a certain quantity, how do 

you proceed ? , , 

9. How 18 Alligation prowd ? 

EXERCISES. 
1. A Grocer woTild mix three 2. A Goldsmith has several sorts 
torts of sugar together; one sort of gold; some of 24 carats tine, some 
at lOJ. per lb. another at 7c/. and of 32 and some of 18 carats fine, and 
another at 6(^ how much of each - he would have compounded of these 
sort mu€t he ^ake that the mixture sorts the quantity of 60o?. of 20 ca*' 
may be sold for 8c/. per lb. ? rats fine ,; I demand ho\r much of 

Mi. 3lb. at lOd. 2/6. at 7d. each jfort must he have ? 

4" 2/fr. ai 6d. Am. 12or. 24 carats fine, 12 a^ 22 

carats Jine, and 36 al 1 8 car.fint. 



/ 
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i 10. POSITION. 



POSITION 18 a rule which hy false or suj^posed numbers, taken at 
pleasure, discovers the true one required. It is of two kinds, Single and 
VoubU, 

SINGLE POSITION. 

Is the working of one supposed number, as if it were the true one, to- 
find the true number. 

RULE. 

1 Take any nu^nber and perform the same operations with it as are de» 
scribed to be performed in the question. 

2. Then say as the sum of the errors is to the given sum^ so is the sup- 
posed number to the true one required. 

Proof » Add the several parts of the aum together, and if it agree with 
the sum, it is right. 

EXAMPLES. 
1. Two men, A and B, having found a bag of money, disputed who should 
have it» A said the half, third, and one fourth of the money made 130 dol- 
lars, and if B could tell how much was in it, he should have it all, other- 
wise be should have nothing ; I demand how much was in the bog ? 

OPERATION. 

Suppose 60 doUan. . As 65 : 130 : : 60 

60 

The half SO 

- third 20 65)7800(120 dplls. At annotr, 

— fourth 15 65 



66 



ISO 
130 



2^ A B and C talking of their ages, 
B said his age was once and a half 
the age of A ; and C saicl his agd 
was twice and one tenth the age o^ 
both, and that the sum of their ages 
was 93 ; what was the age of .each ? 
A's 12, B'slS, C's63years. 



000 

3. A person having spent | and | 
of his money, had j^6} left, what 
had he at first ? Am. £160. 



4. Seven eighths of a certain num- 
ber exceeds four fifths by 6 ; what 
is that number ? Jlns, 80. 



n 



Skct. 111. 10 DOUBLi: POi>KriON. l$9. 



DOUBLE POSITION. 

DOUBLE POSITION is thai wbich discovers the true number, or na» 
tM2r sought, by making use of two supposed numbers. 

RULE. 

1. Take any two numbers and proceed with them according to the con- 
ditions of the question. ^ 

2. Place each error against its respective position or supposed number ', 
if the error be too great, mark it with + ; if too small, with — 

3. Multiply them cross-wise, the first position by the last error, and the 
last position by the first error. 

4. If they be alike, that is, both greater, or both less than the givec 
number, divide the difference of the products by the difference of the 
errors, and the quotient will be the answer ; but if the errors be unlike, 
divide the sum of the products by the sum of the errors, and the quotient 
will be the answer. 

EXAMPLES. 

1. A man Wing at the point of death, left to his three »ons all his estate, 
TiZ. to F half wanting 50 dollars ; to 6 one third ; and to H the rest, which 
was 10 dollars less than the share of 6. 1 demand the sum left« and each 
son's share. 

OPERATIGir. 

Suppose the sum 300 dollars. Again suppose the sum 900 dollars. 

Then 300-^2—50=100 F's part. Then 900-8-2— -60=^00 F's part. 

'300-T- 3=100 G's part. 900-*- 3=300 G's part. 

G'spart 100—10= 90 H's part G's part 300— 10=290 H's part 

Sum of an their parts 290 Sum of all their parts 990 

Error 10 — Error 90+ 

Suppose. Errors. Having proceeded with the sup* 

300 10 — posed numbers according to the 

X conditions of the question, the 9um 
of all their parts must be subtracted 

900 90+ irom the supposed number thus 

'' the 290 is subtracted from 30C , the 

9000 27000 supposed number, &c 
27000 



— Dollars. 
Sum of 1 



' Errora! \ 100)36000(360 Aits. 

The divisor is the sum of the errors 90+and lOr*- 

2. There is a fish whose head is 10 feet long ; his tail as long m his 
head and half the length of his body, and his body as long as his head 
and tail ; what is the whole length of the fish ? Ann. 80 fest 



r 



100 



DOUBLE POSITION. 



Sect. IlL TO. 



3. A certain man having ilriven his swine to market, viz. hogs, sows and 
picrg. received for them all £60 being paid for every hog 18*. for every 
fotv IGi. for every pig 2j. ; liieie were as many hogs as sows, and for 
every sow there were three pigs ; I demand how many there were of 
cac!i sort i •*«'• 23 hogs, 25 rows, atid 75 pigs. 



4. A and B laid out eqval iuros of nkmey in tr^de ; A gabed a sum 
equal to \ of his slock, and B lost 22$ dollars | then A'a money wad douhlc^ 
that of B's ; what did ea<;h one lay out? Am. ^0(k 



5. A and B have the same income^ , A saves j- of bis ; but B by spend* 
ing: 30 dollars per annutn more than A, at the end of 8 years fmds himself 
40 dollars in debt ; what is their inCome^ and %vhat doe$ each spend per 
annum ? 

Am. Thtir incomt %$ pQ/Qptr ann. A ^tnd$ ^175, tfhW^per 



"> 



StcT. III. 11. DISCOUNT. sot 

#11. DISCOUNT. 



DISCOUNT is an allowance made for the pajment of my sum of 
money before it becomes due, and is the difference between thai sum, due 
sometime hence, and its present worth. 

The present 'seor'tk of any sum or debt due some time hence, is such a 
sum as, if put to interest, would in that time and at tlie rate per cent for 
which the discount is to be made, amount to the sum or debt then due. 

RULE. 
As the amount of 100 dollars for the given time and rate is to 100* dbl'* 
lars, so is the given sum to its present worth, which subtracted from the 
given sum leaves the discount. « 

EXAMPLES. 
1. What is the discount of ^321,63 2. What is die present worth of 
due 4 years hence at 6 per cent ? ^126 payable in 4 j'cars and It 

days, discounting at the rate of 5 
oPBRAtioir. per cent f Jbu* ^354,519. 

DoH$. 
6 interest of 100 dolif. 
4 years. [1 year. * 

24 
100 

134 amomt 



Tlien, as 1S4 : 100 : : ^lfi$ 
32 M$ 



154)32163,00(250^79 

331,G3 given sum. 
259,379 present wortk 

Am. 62,251 discount. 

f 12- EaUATION OP PAYMENTS. 



EQUATION OF PAYMENTS is the finding of a time to pay at enc^ 
several debts due at different times, so that neither party shall sustain loss. 

RULE. 

Multiply each payment by the time at which it is due ; then divide the 
sum of the products by the sum of the payments, and the quotient will be 
the equated time. 

Bb 



lui-N E<»JAT10N OF PAYMENTS. Sbct. HI. U 

EXAMPLES. 

U A owes B 136 joHars to be 2. I owe {65,1S5, to be paid | id 

paid in 10 months ; 96 dollars to be 3 months, | in 6 months, j. in 10 

paid in 7 months j and 260 to be months, and the remainder in 14 

paid in 4 months ; what is the equa- months, at what time ought tbe 

ted time for the payment of the whole to be paid i 

twhole? .Am. 6^ months. 

OPERATION. 

136X 10=1360 

96X 7= 672 

260X 4=1040 



492 3072 

492)3072(6 months. 
2962 




492)3600(7 dajs. 
3444 




3. A merchant has owing to him 4. A merchant owes me 900 dbl*- 

£300, to be paid as follows ; £50 lars, to be paid b 96 days, 130 dol- 

at 2 months, £100 at 6 months, and lars in 120 days, 500 dollars in 80 

the rest at 8 months ; and it is a- days, 1267 dollars in 27 days; what 

greed to make one payment of the is the mean time fer the payment bl 

whole ; I demand when that time the whole ? 
must be ? j9n«« 6 months. Jfiis. 63 dayss, ^^17 nearly. 



f 
I 

« 
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SfCCT. III. ISb 



6UAG1N6. 



fD9 



f 13. GU AGING. 



GUAGIN6 is taking the dimensions of a cask in inchet to find its con* 
tents in gallons bj the following 

METHOD. 

* 

1. Add two thirds of the difference between the head and bong diam* 
eters to the head diameter for the mean diameter ; but if the staves be 
but little curving from the head to the bung, add only six tenths of thb 
difference. 

2. Square the mean diameter, which multiplied bgr the length of the cask» 
and the product divided by 294, for wine, or by 359 for die, the quotient 
will be the answer in gallons. 

EXAMPLES. 
1. How many de or beer gallons will a cask hold, whose bung diameter 
ts 31 inches, head diameter 26 inches, and whose length is 36 inches ? 

OPERATION* 



31 Bung diam. 25 head diam. 

95 Head diam. 4 Two thirds diflerence. 

6 Difference. 89 Mean dim. 

29 

Ml 



68 

841 Square of 
36 Length. 

M46 
»2d 



flseao qhubu 



359)90276(84 galb. l|Ul^- 



NoTB 1. ^In taking the 
length of the casks, an al- 
lowance must be made for 
the thidmess for. both 
beads of one inch, 1| inch- 
es, or 2 inches according 
to the size of the cask. 

NoTB 2. The head di- 
ameter must be taken close 
tOt ^e chimes, and for 
small casks, add 3 tenths 
of an inch ; for casl^s of 40 
or 50 gaUoQS, 4 tenths, 
and. for larger casks, 5 or 6 
tenths, and the sum will be- 
TOiy nearly the head dl- 
Iter witnin. 



» 14.' MECHANICAL POWERa 



I. OF THE 

To find what weigfit may be raised or balanced by any given power, Say at 
the distance between the body tc be raised or bsdanced, and the fulcrum^ 
or prM), is to the distance between the prop and the point where the power 
is applied ; «o is the power to the weight which it will balance or raise. 



1 



VH AIECHANICAL POWERS. Sect. 111. 14 

EXAMPLE. 
IF a min weighing 1601b. rest oq the end of a leTer 12 feet long, what 
weight will be balance on the other end, supposing the prop 1^ feet from 
Che weight ? 

12 feet Uie Lexer . 

1 ,5 distance of tlie TteigJU from ^ ftdcrunu 

10^5 distance from the fulcrum to the man* Therefore 

Feet. Feet^ Ih. lb. 
As 1,5 : 10»5 : : 150 : 1050 Ana. 

2. OF THE WHEEL AND AXLE. 

As the diameter of the axle is to the diameter of the wheel, so is the 
power applied to the ivbeel, to the weight suspended by the axle. 

EXAMPLES. 

1. A mechanic wishes to make a windlass in such a manner, as that lib. 
'applied to the wheel should be equal to 12 suspended on the axle ; now 

supposing the axle 4 inches diameter, required the diameter of the wheel t 

Ib^ in, Ik. in. 
As 1 : 4 M It : 48 Aus. or diameter of the wked. 

f. Smtoose tbe diameter of the axle 6 iattilM, mi that of th« Wheel 60 
webeBi wWpow^ tl4lii^ wheel wiU balance lOlb. at (lie axle ? Ant lib 

i OF THE SCREW. 

Thii* pb#er h i6 (hfs weight to be rais*^! as the distance between 2 
threads of the s^teW fe to the circumference of a circle described by the 
power ampHcd at the ehd of the l^tef. 

NoT£ I. ajlnd W^'zircumfereiue of Ike e^h ieHtihed by the end of 
the iejct, mirltipiy the Jouble of the lever by 3,14159, the product will be 
die ctrcfumi^rence. 

Note 2. It is usuial to abate | of the effect of the machine for friction. 

EXAJ^PU^. 
lliere is ^ ^crew Whose threads are an ifich asunder ; the lever by which 
it is turned, » 36 inches long, and the weight to be raised a ton, or 22401b. 
What power or force must be applied to the end of the lever, sufficient Is 
tarn tne screw that is to raise the weiglit ? 

The lever 36X2=72 A-S.H 159^226,1 94+/A« eircumfemcu 
circumf. in. lb. lb. 
T^CM, at 226,194 : 1 :; 2240 : 9,903 

PROBLEMS. 

Hbm diameter by 3,14159 ; the product will be the circum/erence. 

2. To find the area of a circUy ike, diameter being given^ muHipIj the 
fqaare of the diameter 6y ,785398 ; the product is the area. 

. 3». To measure the solidity of any irregular body^ vhose dimensions eannt^ 
he takenf put the body into some regular vessel and fill it with water, then 
taking out the body, measure the fall of water in the vessel ; if the Tessel 
be souare, multiply the side by itself, and the product by the fall of water, 
^hich ffve§ the solid contents of the irregular body. 



MISCELLANEOUS UUESTIOWS* 



1. THE Nor(Iier» laghts were fint observed in Londea 15M| boiw 
■J years since ? 

2. Whftt number multiplied bj 43 produces 88150 ? An$. 2050^ 

3. If a cannon tmy be disdiarged imc^ with Clb. of poirdtr, Ipoir many 
limes will 7C*. 37rt, nUnp discharge the same piece ? 4nt^ 295> timttL 

4. Reduce 14 guineas and £75 13«. GjJ. to Federal Money. 

4iu, ^ai 7,59a 

5. What is the interest <»fj$70,47 e«ie yeari^d Cre months ? 

Ami ^4734. 

6. A owed B jt317,t&« foj^ witteli he ^vi^ hia aeilc on tnteteafe^ beasang 
date Julj^ 12tii, 1797, Qtf the heck of thd note affe tiiQ^se sesnafal emloiMC* 
meats, yiz. 

'\)ct. 17th, 1797, Received »| cash $ai,HJ^ 

March 20th. 1798, Received llCw*. beef, at ^i^ypw^cmt^ . 

Jan. 1st. 1800, Received in cash;;^4« 

What was there due from A to B of pnacipal aad ioteceitt, Seft I8t&, 
801 ? ^na, 1^144,303. 

7. What cost 13| yarda of flannel at Is. 8|€f. per yard ? Am. £1 3^. OfdL 

8. What must I give for 3Cw^ 9frs, 13/6. of cheese at 7 cts. per U». t 

. Mx, $28,3& 

9. What will 35 yards of broadcloth cost at 23«. Qd. per yard ? 

Am. £4% 2f. eJ. 

10. What will be the C0$t of a loin of veal, weighing IC^lb, at ^^d. per lb. ? 

Ans. Ss. 5}c/. 

11. What will 87{/&. of Ullow cost at 9id, per lb. I Ma £3 Is. 3d. 

12. What will 19Q y^rds of tape cost at 3 farthings per ^fard? 

Ans. I2s.3d :" 

13. What will 56 biishels of oats cost at 2s. 3^. per bushel ? 

Ans. £§ 8«. 4di 

14. At £Z1s. 6d, per cwt. for sugar, what is that per lb. ? Ans, Id.^ 

} 1 5. How miich in length of a board that is 10 inchca wid& m\l ifc reqtiire 
i to make a square foot ? A^s. 14^ feet 

16. How many square feet in aboard 1 foot 3 inches: wide, aijid 14 feet T 
inches long ? Ans, 18/1 &' 3* 

17. How.much wood in a load 9 feet long, 34 wide, and 2 feet 9 inches 
high? Ans. t(if.r&^ 

' 18^ At ^1|33 per yard for cloth, wlwt must I give for 72 vards ? 

Ans. $95,7dv 



MISCELUINEOUS QfJESmOHS. 



19. Uti€mV9ieeiliamwoolcoA£n 17s. 6dL wfai is t&at per lb T 

ddu. llfl. 
n. U \9yt\ gaOflW of wiM cosl £44 6s. wfat is tint per galloo ? Jv . dfd 
». WkitwiaaS|IKofbecfco8tal5cte. SiLperftu? jIw. $2,942. 
fSL WtotwinaOtmArifcfygfatocscastitgl cute per tashel ? 

jftM. $10,50. 

tX At |10,76 per cwt Arnsar, wfat is tibit per ftu ? .ftv. $0,096. 

M. Wkit wiD be a bb's wages lor 6 aoiife, at 43 ccb& per daj, 

ofW 5} a«js per week ? jft^. $61,49. 

S5. WkiiMQSt I gire fi>r imt a iin g bj hone 19 weeiB^ at33 cents pet 

? Jfas.$6,f7. 

26. How BOBj lerolatiy does the moam ftxkfgm m 144 jears, 2 dajs 
10 hosis. One revolotioD beo^ m 27 dajs, Th. 43to. jftu. 192S. 

27. Wkat wiD 7 pieces of dodi fOBtaming 27 jaids eadi, coaie to at 
llb.4)dLperjajd? Jba. £145 5«. IOI4L 

28. A warn ^eads 23 dcAs. 69 oeals, 5 Bilk, is a jear, wliat is that per 
Jsjr? jAml $0,064. 

29. gfposodbeL ^idifaue ofttiiState Aooidgiartatagof7ccnts3 
aHls m a dsBar,.iAat wiD a bmb's tas be, wlw is 142 doDars 40 ceats on 
dbe hit t An. $10,395. 

30. A Beht i ipty idbose eCecto are 3948 doHars, can ysj his creditors 
bot2acte.5aillsoBdiedirfbr. Whatdoesheowef jIbs. $13852,631. 

31. fluppsit a dsten h^nag a pipe that cctt y cjs 4 gaikms, 2qts. into it 
in an honr, has Mother that I^ oat 2 gaDons^ 1^ Ipt in aa hoar, if the 
ciilem contains 84 gsdkw, iniAat tiase wiD it be filled ? 

jIbs. 39h. 3101. 45tfs. 

32. If 80 df flail wordi of pr o fiaio n s wifl serve S^men 25 dajs, what 
nomher of men wifl the same provisions serve 10 dajs ? Jftw. 50 sim. 

33. If6menqieBd 16 doiiais 7 cents in 40 dajs, how 1od|^ will 135 m^i 
he spendii^ 100 (kdbis ? jIms. lldajs, Ih. SOm. 18s. 

34. A lm%e boiit acnMi a rirer in 6 months, by 45 men, was washed 
awaj bj the corrent ; required the number of woikmen saffident to boild 
another of twice as nnich worth in 4 months? jfiu. 135 men. 

35. Foot men. A, B, C, & D, finmd a pone of money containing 12 dol- 
lars, tbej agree that A shall have one thirds B one fourth^ C one sixth and 
D one eighth of it, what most each man have according to this agreement? 

jIms. A's share $4,57 If B's share, $3,4284. 
C's share $2,285f. D's share, $1,7144. 

36. A certam nsorer lent £90 £>r 12 months, and received principal and 
irtorest £958c I demand at what rate per cent he received interest. 

m, Ans, 6 per cent, 

37. If a gentleman have an estate of £1000 per annum, how much maf 
4ie spend per day to lay np three score guineas at the year's end ^ 

Ans. £2 10s. 2d. 1^. 

38. What is the length of a road, which bemg 33 feet wide contains as 
•ere? Ans. SO rods in length.^ 

39. Required a number finmi which if 7 be subtracted, and the remain- 
der be divided by 8, and the quotient be multiplied by 5, and 4 added Is 
ihe product, the sruare root of the sum extracted, and three fourths of that 
root cubed, the cube divided by 9, the last quotient may be 24 ? Ans. 103. 

40. If a quarter of wheat affords 60 ten penny loaves, how many eight 
pennj loares may be obtained from it ? Am, 75 eight penny loave§ 



MISCELLANEOUS qUESTlON^. MT 

4L If the caniage of 7 cwt. 2qr. for 105 miiev be £1 bs. how fytway S 
cwt. Iqr. be carried for the same money ? Ans. 150 unfefl 

42. If 50 men consume 15 bushels of grain in 40 days, how mnch will' 
SO men consume in sixty days ? Am. 13^ busheli. 

43. On the same supposition, how long wiH 50 bushels maintain 64 men ?' 

Ans, 104 day$f 4 hours* 

44. A gentleman having 50s. to pay among his laborers for a day's work^^ 
would give to every boy 6d. to every woman 8d. and to every man 16d.. 
the number of boys, women and men was the ^ame ; I demand the numiber* 
of each ? Ant. 2ik , 

45. A gentleman had £7 lis. 6d* to pay among his laborers; to. every 
b(^ he gave 6d. to every woman Bd, sindto ev«ry man I6d. and there were 
for every boy three women, and ibr every woman 2 men ; I demand the 
fuiD^er of each ? Ans* 15 b&ysj ASwomenj and 90 men. 

, 46. Three Gardeners, A, B, and. C, having bought a piece of ground^, 
find the profits of it amount to 120JC per annum. Now the sum of money 
wlilch they laid down was in such proportion, that as often a? A paid 5£,d^ 
paid 7£ and as oflen as B paid 4£ C paid 6£. I demand how much each man 
must have per annum of the gain ? Ans. A£S6 135. 4d. B £37 6$. Sd. C £56. 

47. A young man received 210£ which was 2-3ds.of his eldest brother's^ 
portion : now three times the eldest brother's portion was half the father's 
estate; 1 demand how much the estate was ? .^ns^ £1880. 

48. Two men depart both from one place, the one goes North, and the 
other South ; the one goes 7 miles a day, the other 11 miles aday ; how far 
are they distant the 12tL day after their departure ? Arts. 216 miUi, 

49. Two men depart both from one place, and both go the saioe road 
l&e one travels 12 miles every day, the other 17 miles every day ; how fat 
are they distant the 10th day after their departure ? Ans,^ 50 miles. 

50. The river Pois 1000 feet bibad, and 10 feet deep, and it runs at the 
rate of 4 miles an hour. In what tune w411 it discharge a cubic mile of wa- 
ter (reckoning 5000 feet to the mile) into the sea ? Ans. 26 days, 1 fiour. 

51. If the country which supplies the river Po with water, be 380 mileir 
long and 120 broad, and the whole land upon the surface of the earth be 
62,700,000 square miles, and if the quantity of water discharged by the riv- 
ers into the sea be every where proportional to the extent of land by which> 
the rivers are supplied ; how many times greater than the Po will the whole 
amount of the rivers be ? Ans. 1375 times. 

52. Upon the same supposition, what quantity of water altogether will be 
discharged by all the rivers into the kea in a year ? Ans. 19272 cubic miles. 

53. If the proportion of the sea on the surface of the earth to that of land 
be as 10^ to 5, and the mean depth of the sea be a quarter of a mile ; how 
many years would it take if the ocean were empty to fill it by the rivera 
running at the present rate ? Ans. 1708 years, 17 days, and 12 hours. 

54. If a cubic foot of water weigh 1000 oz. avoirdupois, and the weight 
I of mercury be 13^ times greater than of water, and the height of the mer- 
-' cury in the barometer (the weight of which is equal to the weight of a col- 
umn of air on the same base, extending to the top of the atmosphere) be 30 
inches ; what will be the weight of the air upon a square foot ? a square 
mile ? and whatwjll be the whole weight of the atmosphere, supposing the 
size of the earth as in questions 51 and 53 ? 

Ans. 2109,375 pounds weight on a square foot. 

$2734375000 - - - square miles, ; 

16249980466760000000 - • - of the whoU (UvMiv^hKr^^ 



JOi MISCELLANEOUS QUESTIONS. 

66. A begaa trade Jane 1, with 40 dollars, and too( in B as a partner. 
Sept 8» following, with ISO dollars ; on Dec. 24, A pot in 190 dollars more, 
«nd continued the whole in trade till May 5, ibilowing, when their whole 
ipin was /bond to be 82 dollars ; what is each partncr*s share ? 

Ans. ^'i 9hart ^47,065+^s share g34,934-f 

66. Iff give SOboshelfl of potatoes at 21 cents per boshel, and 240/6. of 
4kXf at 15 cents per Jb. for 64 bushels of salt, what is the salt per boshel ? 

j9ii«. $0,825. 

67 What is the present worth of 482 dollars, payable 4 yean hence, dis- 
counting at the rate of 6 per cent ? An*. ^88,709. 

68. I have owing to me as follows : viz. $18,73 in 8 months : }46,00 in 
6 HMmths ; and 104,84 in 3 months ; what is the mean time for the payment 
^the whole ? Am. 4 mofilfct 2 days. 

69. If I sell 600 deals at I6d. a pleoe, and lose £9 percent, what do I 
lose in the whUc quantity ? Am. £2 16s. 3^^. 

60. If I buy 1000 Elb Flemish of Imen for £90, what may I sell it per 
ni in Loudon, to gain £10 in the whole ? Jias. 35. 4d. 

61. How many wine gallons in a cask, whose bung diameter measures 
17 inchcf, head diameter 21 inches, and length 30 inches ? 

Ant. 63 gals. 3qis. 

62. A military officer drew up his soldiers in rank and file, having the 
number in rank and fdo equal ; on being reinforced with three times his 
tfrst numlier of men, he placed them all in the same form, and then the 
number in rank and tile was just double what it was at first ; he was again 
reinforced with three times his first number of men, and after placing tb^ 
whole in the same form as at first, his number in rank and £Je was 40 men 
«ach ; How many men had he at first ? ' Aiu. 100. 

63. Two ships A and B sailed from a certain port at the same time ; A 
sailed north 8 miles an hour, and B east 6 miles an fiour ; What was their 
distance at the end of one hour? Ans. 10 miles^ 

64. A hare starts 12 rods before a hound ; but is not perceived by him 
until she has been up 45 seconds ; she scuds away at the rate of ten miles 
an hour, and the dog on view, makes aAer at the rate of 16 miles an hour. 
How long will the hpund be in overtaking the hare, and what distance will 
he run ? Ans. 97| seconds, he wtU run 2288/eer. 

66. A fellow said that when he counted his nuts two by two, three by 
three, four by four, five by five, and six by sis, there was still aii odd one , 
but when he counted them seven by seven they came out even ; How ma- 
ny had he ? Ans. 721.' 

66. There is an island 60 mUes in circnmforence, and three men start 
together tQ travel the same way about it ; A goes 7 miles per day, B 8, and 
C 9 ; when will they all come together again, and ho%v far will they trav- 
el ? Ans. 60 days. A 360 miles. B 400, and C 450. 

67. If a weight of 14401b. be placed 1 foot from the prop, at what dis- 
tance from the prop must a power of 1601b. be applied to balance it ? ^ 

Ans. 9 feet. 

68. Sound, uninterrupted, moves about 1142 feet in a second ; suppos- 
ing in a thunder storm, the space between the lightning and thunder be sit 
•econdi ; at what distance was the explosion ? 

Ans. 1 mt/c, d4rd£/#, 2^/9»l 



MISCELLATfEOUS QUESTIONS. tOS 

69. A cannon Ml at jthe first discbarge, flies about a mile in eight seconds; 
at this rate, hoilr long would a b^ll be in passing from the Earth to the Sun, 
it being) as astronomers well know, 95173000 miles distant ? 

Ans, 24 years^ 46 days, 7 hours, SSm. SO*, 

70. A general disposing his army into a square battalion, found he had 
f31 over and.above ; but increasing each side with one soldier, he wanted 
44 to fill up the square ; Of how many men did his army consist ? 

Ans. 19000* ^ 

71. A and B cleared by an adventure at sea 45 guineas, which was £35 
per cent upon the mi.*ney advanced, and with which they agreed ta purchase 
a genteel horse and carriage, whereof they were to have the use in pro- 
portion to the sums adveintiired, which was found to be 1 1 to A, as oflen as 
8 to B ; what money did each adventure ? 

Ans. A £104 4«. 2fjrf. B £75 15*. 9^d. 

72. Tubes may be made of gold weighing not more tnan at the rate of 
1-^^ of a grain per foot ; what would be the weight of such a tube, which 
Would extend across the Atlantic from Boston to London, estimating the 
distance at 3000 mUes ? 

Aml toz. 6pwu S^^fqr 



PLEASma AND DIFERTma quESTiojsrs. 



1. There was a well •'^O feet deep ; a frog at the bottom could jump up 
3 feet every day, but he would fall back two feet every night. How many 
days did it take the frog to jump out ? 

2. Two men were driving sheep to market, says one to the other, give me 
one of yours and I shall have as many as you ; the other says, give me one 

af yours and I shall have as many again as yon. How many had each ? 

■/ 

' 3. As I was going to St. Ives, 

I met iseven wives. 
Every wife had seven sacks, 
Every sack had seven cats. 
Every cat had seven kits. 
Kits, cats, sacks and wives. 
How many were going to St. Ives ? 

4. The account of a certain school is as follows, viz. 1-16 of the boys 
learn geometry, 3-8 learn grammar, 3-10 learn arithmetic, 3-20 to write, 
and 9 learn to read : I demand the number of each ? 

6. A man driving his geese to market, was met by anlother, who said. 
Good noorrow master, with your hundred geese ; says he, I have not sin 
hundred, but if I had half as many as I now have, and two geese and a 
half beside the number I now have already, I should have an hundred, 
H»w many had he ? 



■^ 



^10 MISCELLANEOUS QUESTIONS. 

6. Three travellers met at a Caravansary, or inn in Persia ; and two of 
them brought their provision along with them, according to the custom of 
the country ; but the third not having provided any, proposed to the others 
that they should eat together, and he would pay the value of his propo^on. 
This being agreed to, A produces 6 loaves, and B 3 loaves, which, the 
travellers eat together, and C paid 8 pieces of money as the valae of his 
share, with which the others were satisfied, but quarrelled about the di- 
viding of it. Upon this, the affair was referred to the judge, who decided 
the dispute by an impartial sentence^ Required his decision ? 

7. Suppose the 9 digits to be placed in a quadrangular form ; I denumd 
in what order they must stand, that any three figures in a r^ht line may 
make just 15? ..,v ^ 

8. A countryman having a Fox, a Goose, and a peck of com, m his 
journey, came to a river, where it so happened that he could carry but one 
over at a time. I^ow as no two were to be left together that might de<^ 
stroy each other ; so he was at his wits end how to dispose of them ; for 
says he, tho' the coru can't eat the goose, nor the goose eat the fox ; yet 
the fox can eat the goose, and the goose eat the com. The question ia^ 
how he must carry them over that they may not devour each other ? 

9. Three jealous husbands with their wives, being ready to pass by 
night over a river, do find at the water side a boat which can cany but two 
persons at once, and for want of a waterman they are necessitated to row 
themselves over the river at several times : The question is, how those 
six persons shall pass by 2 and 2, so that none of the three wives may be 
found in the company of one or two men, unless her husband be present? 

10. Two merry companions are to have equal shares of 8 gallons of 
wine, which are in a vessel containing exactly 8 gallons ; now to divide it 
equally between them, they have only two other empty vessels, of which 
one contains 5 gallons, and the other 3 : The question is, how they shaU 
divide the said wine between them by the help of these three vessels, fie 
that they may have four gallons apiece t 



SECTION IV. 

t^ORMS OF NOTES, DEEDS, BONDS, AND OTHER INSTRUMENTS OF 

WRITING. 
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§ 1, OF NOTES, 

Ooerdeanj Sept. 17, 1802. — ^For ralae receired I promise to pay to Oft- 
ttr Bountiful^ or order, sixty three dollars fifty foar ceots, on demand, with 
Aterest aiter three months. William Trusty. 

Attest, TimtOhy Teitimony. , 

JVb. U. 

Bilfortf Sept. 17, 1802.-— For Tilae received, I |iromise to pay to O. R 
er beare r ■ ■ ■ doUara ■■ ' cents, three months after date. 

p£T£R Pencil. 

Jlft>. HI* 

By twt Perstnu. f 

Arian^ Sept. 17, 1802.— For value received, we jointly and severally 
promise to pay to C. D. or erder , dollars , cents, on demanc! 

with interest 
Attest, ComtaneeAdUy. Alden FAXTBFuii. 

James Fairface. 



..flik-, :v.' 



1? HBSERrATtONS. 

t ■ 

1. No note is negotiable nnfess the words, or order ^ otherwise or bearer ^ 
he inserted in it. 

2. If the note be written to pay him " or order y'^ (No. 1.) then OUver 
Bountiful may cfndorse this note, that is, write his name on the backside 
and sell it to A, B, C, or whom he pleases. Then A, who buys the note, 
«alls on William Trasty for payment, and if he neglects, or is unab'o to 
pay^ A may reeoYer it of the endorser. 

3. If a note be written to pay him ^* or hearer,'* (No. 9.) then any per 
son who holds the note may sue and recover the same of Peter Pencil. 

4. The rate of interest established by law, being six per cent per annum 
it becomes unnecessary in writing notes to mention the rate of interest ; it 
is sufficient to write them for the payment of such a sum, with interest, foi 
it will be understood legal interest, which is six per cent. / 

6. All notes are either payable on demand or at the expiration of a cer- 
tain term of time agreed upon by the parties and mentioned in the note, as 
Ihree months, a year, &c. i 

6. If a bond or note mention no time of payment, it is always on de- 
mand, whether the words', on demand^ be expressed or not 



12 FORMS OF BONDS. 

7. All notes payable at a certain time are on interest as soon as they be* 
coine dae* though in sach notes there be no mention made of interest. 

This mle is founded on the principle that erery man ought to receiTe 
his money when doe, and that the noo payment of it at that time is an inju- 
ry to him. The law, therefore, to do him justice, allows him interest from 
the time the money becomes due, as a compensation for the injury. 

8. Upon the same principle a note payable on demand, without anj men- 
tion made of interest, is on interest afler a demand of payment, for iipoQ 
demand such notes immediately become due. 

9. If a note be given for a specific article, as rye, payable in one, two, 
or three months, or in any certain time, and the signer of such note sofiers 
the time to elapse without delivering such article, the holder of the oote 
will not be obliged to take the article aflerwards, bat may demand and re- 
cover the value of it in money. 

i 2. OF BONDS. 

A BOND WITH A CONDITION FROM ONE TO ANOTHEB^ 

KNOW all men by these presents, that I, C. D. of &c. in the comity of && 
am held and firmly bound to E. F. of &c. in two hundred dollars, to be paid 
to the said E. F. or his certain attorney, his executors, administrators or 
assigns, to which payment, well and truly to be made, I bind myself, mj 
heirs, executors and administrators, firmly by these presents ; Sealed with 
my seaL Dated the eleventh day of in the year of our Lord one thou- 
sand eignt hundred and two. 

The Condition of this obligation is such, that if the above bound C. D* 
his heirs, executors, or administrators, do and shall well and trulj paj, or 
cause to be paid unto the above named E. F. his executors, administrators 
or assigns, the full sura of two hundred dollars, with legal interest for the' 

tame, on or before the eleventh day of next ensuing the date hereof : 

Then this obligation to be void, or otherwise to reniBan in fuA force and 
virtue. 

Signed f ^e, 

A Condition of a Counter Bond, or Bondof IndaHmtjf^ wh$re 

one man becomes hound for another. 

THE condition of this obligation is such, that whereas the above named 
A. B. at the_ special instance and request, and for the only proper debt of 
'Jie above bound C. D. together with the said C. D. is, and by one bond or 
obligation bearing equal date with the obligation above written, held and 

firmly bound unto £. F> of &c. in the penal sum of dollars, 

conditioned for the payment of the sum of, &c. with legal interest for the 
same, on the day of next efisuing the date of the said in part reci- 
ted obligation, a^n and by the said in part recited bond, with the condition 
thereuoder ifritten may more fully appear If therefore the said C. D. hia 
heirs, executors, or administrators, do and shall well and truly pay, or cause 
to be paid^into the said E. F. bis executors, administrators, or assigns, the 

said sum of, &c. with legal interest of the same, on the said day of, &c 

next ensuing the date of the said in part recited obligation, according to the 
true intent and meaning, and in full dischai^e aid satis&ction of the 8ud%i 
'^'t recited bond or obligation i Then, &c. Otherwise, &c. 



FORMS OF RECEIPTS. tfS 

Note. The principal difference between a note and a bond, is that the 
latter is an instrument of more solemnity, being given under seal. Also, a 
note may be controuled by a special agreement, different from tHe note, 
whereas in case of a bond, no special agreement can in the least controul 
what appears to have been tM intention of the parties as expressed by the 
words in the conditioD of the bond. 

J 3. OP RECEIPTS. 
No. L 

Sitgri 
dollars in full of all accounts. 



Sitgrievet^ SepU 19, 1802. Received from Mr. Durance AdUy^ ten 



Oryavd Constance. 

Na. 11. 

Sitgrievesy Sept. 19, 1802. Received of Mr Oroand Constance^ five 
dollars in full of all accounts. 

Durance Adlbt. 

Ko. 111. 

Seceiptfor nn endorsement on a Note. 

Sttgnevei^ Sept. 19, 1802. Received of Mr. Simpsen Eastly, (by the 
hand of^ Titus Trusty) sixteen dollars twenty five cents, which is endorsed 
•n his note of June 3, 1802. 

Peter Cheerful. 

No. IV. 

A Receipt for money received on accovnt. 

Sitgruve$^ SepL 19, 1802. Received of Mr. Grand Landike, fifl|r dol- 
»n OB account 

Eldro Slackley. 

No. r. 

Receipt for interest due on a Bond. 

Received this d ay o f of Mr. A. B. the sum pCfive pounds in 

full of one year's interest of £100 due to me on the— —day o f l ast 
en bond from the said A. B. I say received. By me C. D. 

OBSERFATIONS. 

1. There is a distinction between receipts given in full of all accounti, 
. and others ;n full of all demands. The former cut off accounts only ; the 
latter cut off not only all accounts, but all obligations and right of action. 
^ 2. When any two persons make a settlement and pass receipts (No. I. 
and II.) each receipt must specify a particular si m received, less or pore 
It is not necessary that the sum specified in the receipt^ be i\\A ^^^sA. vcssa. 
received. , 



1 



tl4 FORMS OF ORDERS. 

i 4. OF ORDERS. 
No. /. 

Mr. SUpken Burgess, 

Sir, t 

For ralae received, pay to A. B. Ten DoUarB, and place die same !» 
my accoout. Samukl Skotbh. 

ArclidaUy Sept. % 1802. 

No. 11. 

Sir, Boston^ Sept. 9, 1S02. 

For yalae receired, pay 6. R. eighty six cents, and this with his receipt 
shall be your discharge from me. 

Nicholas RsuBEirr. 
Tq Mr. James Rohottom. 

i 5. OF DEEDS. 
No. I. 

A Warrantee Deed* 

K?row ALL MEN BT THESE PRESENTS, That I, Peter Careful, of Leomin- 
ster, in the County of Worcester, and Commonwealth of Massachusetts, 
gentleman, for and in consideration of one hundred and fifly dollars, and 
forty five cents, paid to me by Samuel Pendleton of Ashby, in the County 
of Middlesex, and Commonwealth of Massachusetts, yeoman, the receipt 
whereof I do hereby acknowledge, do hereby give, grant, sell and convey 
to the said Samuel Pendleton, his heirs and assigns, a certain tract and par- 
cel of land, bounded as follows, viz. 

[Here insert the bounds ^ together with all the prwileges and appurtenances 
thereunto belonging.] 

To have and to hold the same unto the said Samuel Pendleton, his heirs 
and assigns to his and their use and behoof forever. And I do covenant 
with the said Samuel Pendleton, his heirs and assies, that I am lawfully 
seized in see of the premises, that they are free of all incumbrances, an/ 
that I will warrant and will defend the same to the said Samuel Pendleton, 
his heirs and assigns forever, against the lawful claims and demand^ of aA 
. persons. 

In witness whereof, I hereunto set my hand and seal this— day of— *- 
in the year of our Lord one thousand eight hundred and two. 

Signed^ sealed and delivered } Peter CarefvL| O 

in presence of J 

L. R. F. G. 

No. 11. 

, Quitclaim Deed. 

Know all men by these presents. That I, A. B. of, &c. in considera- 
tion of the sum pfr^ — to be paid by C. D. of &c. the receipt whereof I do 
hereby acknowledge, have remissed, released, and forever quitclaimed, and 
do by these presents remit, release, and forever quitclaim unto the said 
C. D. his heirs and assigns forever (Here insert the premises,) To have 
and to hold the same, together with all the privileges end appurtenances 
thereunto belonging, to him the said C. D. his heirs and assigns fiirafer. 
—A wimess, ^is 



FORMS OF DEEDS. £15 

No. IlL A Mortgage Deed. 

Know all men by these presents, Tbat I Simpson Easley, o f ■ 

in the County of in the State of^ Blacksmith, in consideration 

of Dollars Cents, paid by Elvin Faitface o f in the 

county of in the State of — ^— Shoemaker, the receipt whereof I do 

hereby acknowledge, do hereby give, grant, sell and convey unto the said 
Elvin Fairface. his heirs and assigns, a certain tract and parcel of land, 
bounded as follows, viz. {Here insert the bounds , together with all the 
privileges and appurtenances thereunto belonging,) To have and to hold 
the afore granted premisePto the said Elvin Fairface, his heirs and assigns, 
to his and their use and behoof forever. And I do covenant with the said 
Elvin Fairface, his heirs and assigns, That I am lawfully seized in fee of 
the afore granted premises. That they are free of all incumbrances : 
That I have, good right to sell and convey the same to the said Elvin Fair- 
face. And that I will warrant and defend the same premises to the said 
Elvin, his h^irs and assigns forever, against the lawful claims and demand^ 
of all persons. Provided neDertheless, That if 1 the said Simpson Easley, 
my heirs, Executors, or administrators shall well and truly pay to the 
said Elvin Fairface, his heirs, executors, administrators or assigns, the 

full and just sum of dollars cents on or before the day 

o f which will be in the year of our Lord eighteen hundred and 

with lawful interest for the same until paid, then this deed, as also a cer- 
tain bond [or note, as the case may be"] bearing even date with these pre- 
sents given by me to the said Fairface, conditioned to pay the same sum 
and interest at the time aforesaid, shall be void, otherwise to remain in full 
force and virtue. In witness whereof, I the said Simpson and Abigail my 
wife, in testimony that she relinquishes all her right to dower or alimony 
in and to the above described premises, hereunto set our hand;^ and seals 

this day of— in the year of our Lord one thousand eight hundred 

and five. 

Signedy sealed and delivered ) Simpson Easley. O 

in presence of ( Abigail Easley. O 

L. N. V. X. 

# 6. OF AN INDENTURE. 

A common Indenture to bind an Apprentice. 

THIS Indenture witnesseth, That A. B. of, &c. hath put and placed, and 
oy these presents doth put and bind out his son C. D. and the said C. D. 
doth hereby put, place and bind out himself, as an apprentice to R. P. to 

learn the art, trade, or mystery of The said C. D. after the manner 

of an apprentice, to dwell with aiid serve the said R. P. from the day 

of the date hereof, until the — day of which will be in the year "of 

our Lord one thousand eight hundred and at which time the said ap- 

prentice, if he should be living, will be twenty one years of age : During 
which time or term the said apprentice his said- master well and faithfully 
shall serve ; his secrets keep, and his lawful commands every where, and 
at all times readily obey. He shall do no damage to his said roaster, nor 
wilfully suffer any to be done by others ; and if any to his knowledge be 
intended, he shall give his master seasonable notice thereof. He shall not 
waste the goods of his said master nor lend them unlawfully to any ; at . 
cards, dice, or any unlawfu) game he shall not play ; fornication he shall 
not commit, nor matrimony contract during the said term ; taverns^ al^ 
bouses, op places of gaining lie shall not hanxit <« fe^c^«^* >gx^\sw'^'i».^^ 



fI6 FORM OF A WILL. 

▼ice of his said master he shall not absent himself; but in all things, and af 
all times he shall carry and oehave himself^ as a good and faithful apprentice 
. ought, during the whole tinie or term afdresaid. 

And the said R. P. on his part doth hereby promise, covenant and agree 
to teach aod instruct the said apprentice, or cause him to be taught and in^ 

structed in the art, trade or calling of a by the best way or mean» 

he can, and also teach and instruct the said apprentice, or cause him to be 
taught and instru&v«d to read and write, and cypher as far as the rule of 
Three, if the said apprentice be capable to leaui, and shall well and faith- 
fully find and provide for the said apprentice, good and sufficient meat;* 
drink, cloathing, lodging a^ ''Mother necessaries fit and convenient for such 
an apprentice, during the term aforesaid, and at the expiration thereof, 
shall give unto the said apprentice, two suits^of wearmg apparel, one suit- 
able for the Lord's day, and the other for working days. 

In testimony whereof, the said parties have hereunto interchangeably 

set their hands and seals, this said day of-^ in the year of our. 

Lord one thousand eight hundred and TSeal) 

Signed, sealed and delinred ) f SealV 

in presence of \ (Seal) 

f 7. OF A JVILL. 

The form of a Will with a Devise, of a Real Estate, Lease- 
hold, SCc^ 

In the name of God, Amen, I, A. B. of, &c. being weak in body, but of 
sound and perfect mind, and' memory, {or you may say thus, considering the 
uncertainty of this mortal life, and being of sound, &c.) blessed be Almighty 
God for the same, do make and publish this as my last Will and Testament in 
a manner and form following (that is to say) First, I give and bequeath un- 

^ to my beloved wife, J. B. the sum of 1 do also give and bequeath un- 
to my eldest son G. B. the sum of 1 do also give and bequeath un- 
to my two younger sons J. B. and F. B. the sum of apiece. I alsa 

give and bequeath to my daughter in law, S. H. H. single woman, the sun* 

of whicli said several legacies or Aims of money, 1 will and order 

shall be paid to the said respective legatees within six months after my de- 
cease. 1 further give and devise to my said eldest soi^G. B. his heirs and 
assigns, Jill that my messuage or tenement, situate, tying and being in &c. 
together with all my other freehold estate whatsoever, to hold to him the 
said G. B. his Jieirs and assigns forever. And I hereby give and bequeath 
to my said younger sons J. B. and F. B. all my leasehold estate of and in all 
those messuages or tenements, with the appurtenances, situate &ic. equally 
to be divided between them. And lastly, as 'to all the rest, residue and re- 
mainder of my persona! estate, goods and chattels, of what kind and nature 
soever, I give and bequeath the same to my said beloved wife J. B. whom 
I hereby appoint sole executrix of this my last Will and Testament ; and 
hereby revoking all former Wills by me made. 

In witness whereof, I hereunto set my hand and seal, this ! ' day of 
— in the year of our Lord 

' Signed} sealed, published and declared by the above named A. B. (Seal) 

A. B. to be bis last Will and Testament in the presence of us, 
who have hereunto subscribed our names as witnesses, in the 
presencA of the testator, R. S. 

W. T. 

' T. W. 
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VULGAR FRACTljONS. 
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ULGAR FRACTIONS are pa^ts of an unit, or inte- 
ger; and are represented by two nuoibers, placed one above 
the other, with a line drawn between them. 

The namber above the line is called the vi^menUory and that below the 
line the denominator. 

The denominator shews how many paits an integer is divided into,, 
and the numerator shews how manij of ihosie parts are meant by the frac^ 
tioQ 

Fractions are either proper, improper, compound, or mixed. 

A proper fraction is when the numerat<^r is less than the denomina- 
tor ; as ^, ^, iJ, &c. ' 

An improper fraction is when the numerator is greater than the de- 
nominator ; as f , |, A|, &c. 

A compound fraction is the fraction of aj fraction, coupled by the word 
o/; asf off, &c. 

k mixed number or fraction is composted of a whole number and a 
fraction ; as 7 }, 28 1, &c. | 

Reduction of Vulgat Fractions 

/. To reduce a given fraction to it» lowest terms 

RULE. 

Divide both the numerator and the denominator by some one number 
that will divide them both without a remainder' divide the quotients 
in the same manner, and so on till no nuipber greater than 1 will divide 
them both, and the last quotients express t|ie fraction in its lowest terms. 

1. Reduce fff to its lowest terms. 

4) 3) 
Thus, 8 fff =:f f=^=J the Anmtr. j ' 

2. J^educe iaa to its lowest terms. Ans, |. 

3. Reduce 5^^ to its lowest terms. Ans* |. 

4. Reduce ^^\\ to its lowest terras. Bm»* H 

8 



tlS VULGJtt FRJCTKM& 




1 fic^ace im to its kvc^ 



114 Vj'V/Z 



yft^S* _fi . 



ikiptr the irh.:!e Qsskber bv the d 
to the product aidJ Uke £.^:2er2a>r fer 
the desciffiiiBUsr. 

I. Reduce 1?T^ to an izaprcpcr fi:xdoa. 




ber. 127 br 17 the deoMMHtM- of the 

g^» UractioD, addic^ m the ■iii 1 ■tni 4 



I .^. the sum 2163 k Ae —culm to the 

Xoaentor ^'4 fraction sought, »i 17 the denoMa- 

' 2 ^''* ^ ^^^ 'it' '^ <^ nnfroper frac 

« . ^. , tioa. enjul to 127 VV- 
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t Reddce 653 ^^ to an improper fracdon. Jiv. '^*. 

HL To Ttd-iict an improper frmetiom to its pT9peritrmu^ or 



Mmmbtr. 



Difide the ncmerator hj the deDOiiiiiiator,^ tfie qwilieBt wiD he Ihe 
whole namber, and the reaamiler, if anj, will be the — m e iJto r to d» 



EXAMPLES. 

1* Redoce y to a mixed ovaiber. 

6)15(2| .is*. 
2. Redace *f' to its proper tersK. Jbu. 27|. 

5. Redace '^' to a mixed nornber. Jhu, 127^ 

4. Redoce >^V • to a mixed nomber. Jhu. 



* IftfaeccmmiooneaHaehappcnitobel, tbefractjoniialreadjmiti 




ArPEmix. VULGAR FRACTIONS. £19 

iF. To find iK€ lecut common mvliipU of two or more numbert, 

RULE 

Diiide by any number that will divide two, or more, of the giyen 
numbers without a remainder, and set the quotients, together with the 
undiyided numbers, in a line underneath. , 

Diride these quotients and undivided numbers as before, and so on, 
till there are no two numbers that can be divided ; then the continued 
product of the divisors and the last quotients together wiU be the least 
common multiple required. 

EXAMPLES. 

1. What is the least conunon tnultiple of 9, 8, 16 and 16 ? 

8 ) 9 8 15 16 
3) 9 1 16 2 



3 16 2 
Then 8x3x3x6x 2=?720 Am. 

"2. What is the least number that 3, 6, 8, and 10 will measure ? 

Ans. 120. 

3. What is the least number that can be divided by the nine digits 
snthout a remamdei ^ Ans. 2520. 

V. To reduce a compound fraction to a nngle one. 

RULE.' 

Multiply all the numerators together for a new numerator, and all the 
denominators for a new denominator, then reduce the new fraction to it» 
lowest term by Case I. 

EXAMPLES. 

1. Reduce | of | o£^^ to a single fraction. 

3X6X9 

=ai=-f^ Answer. 

4X6X10 

2. Reduce | off of If'to a single fraction. Ans. |}|. 

3. Reduce ^ of || of ^ of 20 * to a simple (or improper) fraction. 

FL To reduce fractions of different denominations to equivalent fraetiomi 

having a common denominator. 

RULE. . 

Multiply each numerator into all the denominators, except its own, for 
a new numerator, and aU the denominators into each other^ continually, 
for a common denominator. 

~ ~~^^'^^~~~^— — ^ ■ - 1 1 II . Ill - — - ir 

* Any whole number may be reduced to an improper fraction, by placing 1 un* 
der it for a denominator, which must be done in this case, thus ^. |j| 



ft9 VULGAR FRACTIONS. krrmmx. 

EXAMPLES. 

1. Redace ^, f and {- to equivalent fractions, having a common denomi* 
nator. 

1 X6X8:=::=40 the utw nameKitor for } 
2X4X8=64 for J 

6x4x6=100 for I 

4 X 5 X 8= 1 60 the common denominator. 
Hence the new equivalent fractions are r^^ -^ and ||} the answer 

2. Redace |, f of |, 7j, and j\ to a common denominator. 

^ns. A%, mh V¥rV» iWi- 

3. Reduce I}, f of 2^, g^, and f to a coomion denominator. 

"^ns. WV^^^UIJ, ,«j^A» and ^f^^. 

VIL To reduce a fraction of one denomination to the fractionjof another, but 

greater, retaining the same vcUtie, 

BULE. 
Redace the given fraction to a compound one hy comparing it with all 
the denominations between it and that denomination you would reduce it 
to { then reduce that compound fraction to a simple one, by Case V. 

EXAMPLES. 

1. Reduce | of a penny to the fraction of a pound. 

By comparing it, the compound fraction will be j^ of j^ of ^ Then 

7x IX 1 

' =j^^ of a pound, the Answer, 

fix 12X20 

2. Reduce f of a pound Avoirdupois to the fraction of 1 .c^t. 

Ans, j^ Owtm 

3. Reduce | of a Pennyweight to the fraction of a pound Troy. 

Ans, j\^ lb. 
4.. Reduce f of a penny to the fraction of a Guinea.' 

Ans. Yihj ^^n^^' 

Fill,' To reduce the fraction of one denomination to the fraction of anothijr 

but less, retaining the same value, 

Rum. 

Reduce the given fraction to a compound one, as in the preceding case, 
only observing to invert the parts contained in the integer ; then reduce 
thLi compound fraction to a simple one, and that to its lowest terais. 

EXAMPLES. 

1. Reduce y^y^ of a pound to the fraction of a penny. 

Thus T? of V of V. Then— -^?^^=:i|J^=.Jrf. 
T^JT 1 T 1920X1X1 ^^^ ^ 

2. Reduee ^h^ of a pound to the fraction of a i^irthing. Ans, Ja- 

3. Reduce ^^^y of a ft Troy to the fraction of a pt»<. . Ans, iptit. 

4. Reduce ^ * of a guinea to the fraction of a pound. Ans, J£. 



* Compared thus 4 of ^^ of ^. 



Apfekdix vulgar FRACTIONS. fU 

DC. To JIM the value of afradion in the known partt of the tnieger, 

RULE. , 

Multiply the numerator by the parts in the next inferior denomination, 
and divide the product by the denominator ; and if any thing remain, mul- 
liply it by the next inferior denomination and divide as before, and so ob, 
as far as necessary ; the several quotients will be the answer. 

EXAMPLES. 

L What is the ralue of | of a pound ? ^ 

2 Multiply the numerator of the 

20 fraction ^2) by 20, the number of 

3\40 shillings in a pound ; the product, 

—7^ I (40) divided by 3, the denominator^ 

* 12 '^ gives 13, the number of shillings, 

-^ — and 1 remaining, being multiplied by 

^)^^ 12 the number of pence in a shilling, 

4d. and the product, (12) divided as be- 

Ans, ISs. 4d, fore by 3, gives 4, the number of 

penc6, and no remainder. Hence 
the answer, 135. 4c{. 

2. What is the value of } of a pound Troy ? Ans. 7 oz. 4 fywt. 

3. What is the value of | of a pound Avoirdupois ? 

* ^ Ans. 12 02. 12} dr. 

4. Reduce } of a mile to its proper quantity. Ans. 6 fur. 16 poles. 

X. To reduce any given quantity to the fraction of a greater denomina^on of 

the same kind. 

RULE. 

Reduce the given quantity to the lowest denomination mentioned fbir • 
numerator ; then reduce the integral part to the same denomination for « 
denominator, which placed under the namerator before found will expresi 
the fraction requirecC 

EXAMPLES. 

1. Reduce I6s. Bd, to the fraction of a pound. 

1£. Integral part. I6s. Bd. 

20 12 



20 200 Numerator. 

12 . 



240 Denominator. < Ans. \\\=^\&* 

2. Reduce 6 furlongs and 16 poles to the fraction of a mile. 

Ans. \ of a mile. 

3. Reduce 12 oz. 12} dr. to the fraction of a pound Avoirdupois. 

Ans. i of a pmmi 




VULGAR FRACTIONS. Appekdi : 

Addition of Vulgar Fractions. 

RULE. 

Reduce compoand fractions to single ones, mixed numbers to impropei 
fractions, and fractions of different integers to those of the same, and all 
of them to a common denominator ; tiien the sum of the numerators 
written oyer the common denominator will be the sum of the fraction 
required. ^ 

EXAMPLES. 

1. Add 4, 9|, and | of ^together. 

First, the mixed number ^1= V > ^^ compound fraction | of |=sf 
Then the fractions are f , Y >^^ i » which reduce to a coomson deno^^ 

nator. 

-. 

3x5x6» 90 • 

46x7x6=1932 
2 X 7 X 5= 70 

7 X 5 X 6=^VW=^l#i Anmer. 
8. Add 1^, 2V^, 3^ and l^\ together. jSnt. 22. 

3. Add ^£. |«. and {d. together. Jim. 2s. 8^^. 

4. Add } of 17£. 9|£. and | of ) of 4£. together. 

Am. 16£. 12t. Vjd. 



Subtraction of Vulgar Fractums 

RULE. 

* Prepare the fractions as in addition, and the difference of the numera- 
tors written above the common denominator will give the difference oif the 
fractions required. 

To subtract a fradum from a whole number ; from the denominator of 
the fraption subtract the numerator and place the remainder oyer the de^ 
nominator : then deduct 1 from the integer or whole numben 

EXAMPLES. 

1. From It take f. 

49 X 9=441 
5X60=260 » 

60 X 9=450 com. detwm. 

Therefore | li «g}U = »iH ^ Jliu^^t 

2. From 13i take J of 15* Ans. 2^ 

3. From |£. take | of a shilling. Ans. 14«. 3d. 
4 From 7 weeks take 9^ days. Am. 6w. 4d* Ih. 12m. 
6 From 3 take ^. Am. 2^. 



■> 



* I 

AmvDix * VULGAR FRACTIONS* t:23 

MuUiplication of Vulgar Fractions. 

RULE. 

Reduce compound fractions to simple ones, and. mixed nombers to im-^ 
proper fractions ; then moltiply the ndmerators together for a new nome- 
rator. and the denominators for a new denominator. 

EXAMPLES. 
I. Multiply 4^ by f 

44=|. Theni^ULs A t^ «Animr* 

t. Multiply f of 5 by } of f . ja»t. ^. 

3. Multiply 48f by 13|. Am. 612 f^. 

4. Multiply A by } of i off Am. fy 

Division of Vulgar Fracttons. 

RULE. 

Prepare the fractions^ as already directed ; then inycrt the dlntor and 
proceed as in multiplication. 

EXAMPLES. 

1. Drnde f by f 

The divisor } inverted will be |. Theni^»H»f Au. 

7x2 
2 Divide 6 by ^ Aw. 7f 

3. Divide 9| by ^ of 7. Am. 2Jf . 

4. Divide 4 by 9. Ms. ^. 
6. Divide 7 by f jg^w. 18|! 

6 Divide 5206^ by J of 91. ^iw. 71f • 

Rule of Three Direct in Vulgar IVadions 

RULK 

: Having fUted the question, make the necessary preparations, as in Re- 
• . duction of Fractions, and invert the first term ; then proceed as in Multi- 
phcation of Fractions* ' '^ 

EXAMPLES 

I. If ^of a yard cost } of a pound what will | of an ell Endish come to, 
at the same rate? 



tU VUIAI&R FRACTIONS. Appb»iX. 

Fint, reduce the fota^aid to tliefractioD t^ui EH English; that I of 
toflSAE-Eng. ^^ , „^ 

E. E. £. E. £. 

Then, as ^ : | :: ]. lavert the fint term, aad pro^ 
ceed u ia Haiti plication — 

Thus!Siil>l?^«^£2. 0. 
4X3X5== 60= 

ff. iriyti.'-ost {£. nbat will 40| ytli. come to ? Au. £B9 It.Sd. 

3. If ]^ of aship coBt £61, nbat are ^of her worth? 

Jnt.jClO I Si. 6(1. ^q. 

4. At £3f per Cwt. what nill 9| 16. come to ? Am. 6i. S^d. 
6. If I ^. coal * of a £. what wUl ^ ^^U English cost ? 

An: 17s. Id. Sfff. 
4. A jnan owoii^ | of a farm, seHs j of hia share for £I7I ; what is the 
whole Sum vafaed at ? jlnt. £380. 



Rule cf Three Inverse in Vulgar Eradions. • 

EXAMPLES. 

I. If S5|f. will p^ for the carriage of an Cwt. I46| miles, bow lar m^ 

6J Cwt be ctrried for the same mone; ? An$. 82^ mik$. 

1. If the penny wtiite-loaT weigh 7 oz. when a bushel of wheat cost 5i. 6(t 

what ia the buakel worth when the peon; white-loaf we i^A 2| at. ? 

Jim. 16>. A\d, 

3. How mach Hb^oon, that is j yard wide, will line 6} yards of cloth th4 

if \\ yard wile f Akm. 1 1^ yarit. 
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This boolc should be retumsd to 
ths Library on or before the last d&te 
stamped below. 

A flue of Ave oents a day la inourred 
by retaining it beyond tbe spsoifled 
time. 

Please return promptly. 
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